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many centuries ago, and from earli- 

est times the only known cure has 
been total eradication of the disease. Any- 
thing less spelled failure. Until compara- 
tively recent years surgical methods were 
the only means by which the destruction of 
the malignant disease was possible. 

Soon after the discovery of the X-rays it 
was noticed that they had a distinctly stimu- 
lating action on the skin, causing an ery- 
thema, epilation, the formation of blebs, 
and even of extensive sloughs, according to 
the quantity of radiation received by the 
tissues. These observations led to the use 
of the rays as a therapeutic measure and, 
among other conditions, to their employ- 
ment as a destructive agent against super- 
ficial cancers. More or less success in this, 
and the evolution of powerful apparatus 
supplying more penetrating rays, led ambi- 
tious investigators to attempt to destroy, in 
a similar manner, malignant tissues lying at 
a considerable distance from the surface. 
The Germans were particularly active in 
this development and, in conjunction with 
a “cross-fire” technic, worked out an elab- 
orate scheme whereby malignant cells of 
different types, and lying at different depths 
below the surface, could be given prescribed 
radiation doses sufficient to kill the malig- 
nant cells without actually destroying the 
overlying normal tissues. This they called 
the “lethal dose” technic. 

Again, following the discovery of radi- 
um, Curie noted that marked _ biological 
effects resulted, when it was left in contact 


tas was recognized clinically 


Fig. 1, Case 1. Section of breast tumor, removed 
surgically, no radiation treatment, showing round-cell 
infiltration. 


with living tissues, very similar to those pro- 
duced by X-rays. Destructive effects on 
deep-lying malignant cells were obtained by 
burying the radium temporarily, or perma- 
nently (emanation), in such tissues, or by 
using it on the surface by the “cross-fire” 
technic. 

Our object in thus restating what is al- 
ready so well known is simply to call atten- 
tion to the fact that cancer therapy has, in 


1From the radiological and pathological laboratories of the William L. Clark Hospital, Philadelphia, Pa. 
Paper read before the Radiological Society of North America, by Dr. Morgan, at Chicago, June, 1924. 
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the past, meant nothing more nor less than 
destruction. True enough, efforts have been 
made to induce retrogression of the disease 
by means of drugs, diets, serums, etc., but 
these unfortunately have, heretofore, been 





Fig. 2, Case 1. Section from same tumor as Figure 1, 
different field, showing fibrosis and hyalinization. 


so unsuccessful as not to warrant further 
discussion at the present time. 

Ought we to be satisfied with this cam- 
paign of destruction? No indeed, and but 
few of us are! The more moderate trend 
of present-day radiation therapy amply 
proves this. 

We cannot lessen the destructiveness of 
surgical methods nor increase their action 
on the remaining normal body tissues, but 
with radiation therapy both of these factors 
are more or less under our control. 

The aims of roentgenology have, in the 
past, been to completely destroy malignant 
cells without injury to the normal tissues. 
It is now generally recognized that neither 
of these aims is altogether possible. No 
matter how heavily radiated, not all cells in 
a cancer are killed, and it is impossible to 
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destroy cancer cells by heavy radiation 
without at least seriously affecting the sur- 
rounding normal cells. 

While it is possible to measure the per- 
centage of ray absorption, the sensitiveness 





Fig. 3, Case 2. Squamous-cell epithelioma, marked 
cell differentiation, no leucocytic infiltration. 


of the different cells to radiation reveals 
such a wide range of variations as to make 
it exceedingly difficult, if not impossible, to 
estimate the specific sensitiveness of the 
irradiated elements. The effect exhibited 
by the cells of normal tissues is dependent 
on their structural, functional, and chemi- 





Fig. 4, Case 2. After receiving three minutes’ treat- 
ment twice daily during eight days. Diffuse infiltration 
of polymorphonuclears, and some degenerated cancer 
cells. 


cal characteristics. Tissues such as lym- 
phoid, fibrous, cartilaginous, osseous, mus- 
cular, thyroid, testicular, endothelial, etc., 
present marked variations in radio-sensi- 
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tiveness and resistance. Likewise, the bio- 
logic behavior of irradiated tumor tissue 
not only shows variations according to the 
type of cell of which it is composed, but 
reacts differently in different individuals. 
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Fig. 5, Case 2. Two weeks after beginning treatment, 
three minutes twice daily, for ten days. Shows infiltra- 
tion of lymphocytes and polymorphonuclears. Marked 
vacuolization of cytoplasm and degeneration of the cells. 


Certain tumors degenerate rapidly after 
irradiation, some retrogress slowly, others 
are very resistant, while still others remain 
unaffected. Thus the cells of a lympho- 
blastoma show evidences of early degenera- 
tive changes, those of a squamous-cell epi- 
thelioma are chiefly destroyed during the 
stage of division, while an adenocarcinoma 
reacts differently than a basal-cell epithe- 
lioma. The radio-sensitiveness is further 
influenced by the vascularity, the amount of 
interstitial substance and the capacity of the 
cells to proliferate. Also, the cells of the 
same tumor may exhibit different degrees 
of sensitiveness to the same rays. It is ob- 
vious, therefore, that the biologic response 
of tissue to radiation is too variable a fac- 
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tor to serve as a basis on which to establish a 
lethal carcinoma dose, and that the specific 
action of X-rays simply means the sensi- 
tiveness of a particular cell or group of 
cells. Those who have suggested that for 
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Fig. 6, Case 2. Same section as Figure 5, different 
field, showing cancer cells surrounded by polymorphonu- 
clears and plasma cells. 


certain forms of carcinoma there can be 
established a certain lethal dose, have lost 
sight of the fact that the cells of the sur- 
rounding tissues may exhibit greater radio- 
sensitiveness than the cells of the tumor, 
thus exposing to devitalizing influences the 
very elements which ought to be preserved. 
That these normal cells do play an impor- 
tant part in the destruction of cancer cells 
even in unradiated cases is evidenced by the 
presence, in the few such cases which have 
been reported (Case 1, Figs. 1 and 2), of 
lymphocytic infiltration, degenerated can- 
cer cells, fibrosis and hyalinization. What 
is a scirrhous carcinoma but a phase in the 
evolution of the growth, representing an at- 
tempt at destruction of the cancer cells on 
the part of the host? We should realize 
that retrogression of a cancer may not be 
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entirely caused by the local action of the 
rays, but that it may also indicate a reac- 
tion of the body against the cancer attack. 
Invasion of the tissues by any foreign cell 
generally produces some form of cell reac- 
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Fig. 7, Case 3. Squamous-cell epithelioma, undiffer- 
entiated tumor cells with large deeply staining nuclei. 


No treatment. Very little leucocytic infiltration. 

tion, indicating an attempt of the body to 
mobilize whatever forces are at its disposal 
to combat the invading cell. It seems rea- 
sonable to suppose that the metastatic and 
the undifferentiated cell, behaving as a for- 
eign substance, will call out a similar body 
reaction. We, therefore, believe that radia- 
tion therapy will better attain its purpose 
if the dosage is of such intensity as will 
give an impulse to the healthy tissues to 
react more vigorously against the invading 
malignant cells. 

It must be remembered that it is not the 
differentiated, but the embryonic and un- 
differentiated cells, which are dangerous 
and are those which, fortunately, most read- 
ily suecumb to a mild radiation dose. 

There appears to have always been a 
great fear among radiologists of stimulat- 
ing cancer cells to renewed activity by small 
doses of radiation. Yet proof of this would 
seem to be entirely lacking. Our own ex- 
periences, too, fully corroborate this state- 


ment. For some time past we have been 
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carefully observing the results in a series of 
cases in which the following factors were 
employed: 220 kilovolts, 4 milliamperes, 
50 centimeters distance, large portals, and 
filters of three-quarters of a millimeter of 


Fig. 8, Case 3. Two weeks’ treatment, three minutes, 
twice daily, from right, or left, and front. Infiltration 
of polymorphs, abundant vascularity, vessels crowded 
with leucocytes, many at periphery of vessels. Tumor 
cells show degeneration, most marked adjacent to leu- 
cocytic infiltration. 


copper and one millimeter of aluminum. 
The time factors were as follows: Super- 
ficial lesions received three minutes’ treat- 
ment night and morning, deeper lesions 
(such as rectal carcinomata), ten minutes 
once or twice a day. 

Case 2, Fig. 3. A squamous-cell epithe- 
lioma of slow growth and long duration, 
showing marked cell differentiation, which 
had received quite heavy and prolonged ra- 
diation at intervals during a number of 
years. The microphotograph shows the ab- 
sence of any body reaction; in other words, 
there is no small round-cell infiltration of 
the diseased area. Now examine the micro- 
photograph (Fig. 4) of a section removed 
after the patient had received only three 
minutes’ treatment, twice daily, for eight 
days. We do not mean to imply that the 
case was cured with this dose, for there 
has not been sufficient time since we began 
our observation for a cure to have resulted, 
but we wish to point out that by these com- 
paratively minute, frequently repeated 
doses, we seem to have been successful in 
rousing the surrounding normal cells to a 
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physiologic reaction. If this can be main- 
tained, and in our experience it would seem 
to be quite feasible, there should result a 
gradual killing of the cancer cells, as in- 
dicated by their loss of staining powers 
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Fig. 9, Case 3. Same section as Figure 8. different 
field, showing polymorphonuclear infiltration. 


(Fig. 5), their vacuolization, a replacement 
fibrosis and hyalinization (Fig. 6). 

Case 3 is likewise a squamous-cell epithe- 
lioma, but of very vigorous growth, showing 
no signs of differentiation. Clinically the 
case was one of recurring carcinoma of the 
glands below the left lower jaw following 
the removal, some time previously, of an 
epithelioma of the lip. The first micro- 
photograph (Fig. 7) shows the vigorously 
growing, undifferentiated mass of cells, 
with no signs of body reaction. Now see 
what has occurred in the two weeks’ in- 
terval before the next section was taken 
(Fig. 8), during which time the patient ve- 
ceived three minutes’ treatment twice daily. 
Here again (Fig. 9) we see an intense small- 
cell infiltration, beginning vacuolation (Fig. 
10), ete. Clinically, too, marked improve- 
ment was seen, as evidenced by the photo- 
graphs (Figs. 11 and 12), taken on the 
same days, respectively, as the sections we 
have examined, 

Case 5 is a breast case. On examination, 
the nipple was seen to be retracted and there 
was a small protruding tumor just above it. 
On palpation a lump the size of a small egg 
was found in the breast tissue. This had 
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been slowly growing larger. No glands were 
palpable in the axilla. During the next two 
weeks the patient received X-ray treatment, 
sixteen exposures in all, of five minutes 
each, divided over the supraclavicular re- 
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Another section of Figures 8 and 9, 
showing cancer cells surrounded by leucocytes. 
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Fig. 10, Case 3. 


gion, the breast, the axilla, and the scapula. 
On the fifth day the patient volunteered the 
information that the nipple was distinctly 
less retracted, and that her general condi- 
tion was excellent. - At this time the breast 
itself had received only ten minutes’ treat- 
ment. At the end of the two weeks a 
photograph was taken, which showed the 
normal condition of the nipple and_ the 
marked diminution of the size of the tumor 
above it. Palpation showed the lump in the 
breast to be considerably reduced, and 
softer, As a precautionary measure the 
breast was amputated surgically, together 
with glands in the axilla. On examination 
the tumor was found to be dense and firm, 
extending from the region of the nipple, 











278 RADIOLOGY 


radiating laterally and to a depth of about 
6 cm., showing on section several areas of 
liquefaction necrosis. Microscopically, sec- 
tions showed columns of proliferated epithe- 
lial cells embedded in dense bands of con- 


heavy dosage, they refuse to react, or go 
from bad to worse. 

Case 7, for example, came to us over a 
year ago, before our present technic had 
been evolved. This man had a squamous. 





Fig. 11, Case 3. Photograph of case before treat- 
ment was begun. 


nective tissue, areas of necrosis, and a mod- 
erate amount of round-cell infiltration. 

Case 6, sent to us as an inoperable sar- 
coma of the scalp, proved to be a squamous- 
cell carcinoma with well-marked differen- 
tiation (Fig. 14). A radiogram showed 
that the skull was not involved. This pa- 
tient received four doses of ten minutes each 
about a week apart, at the end of which 
time the tumor had softened considerably 
(Figs. 15 and 16). Biopsy showed the 
interior to consist of a mass of necrotic 
material. In order to speed up recovery, a 
slit was made in the scalp and the interior 
of the tumor removed with a curette. The 
next photograph (Fig. 17) shows the con- 
dition three weeks later. 

Equally interesting were the results ob- 
tained in several of those cases so much 
dreaded by the radiologist where, in spite 
of (or was it on account of?) repeated 


Fig. 12, Case 3. Photograph two weeks after begin- 


ning treatment. 


cell carcinoma involving the right side of 
his tongue, far back. There was also an 
indurated gland in the neck. His tongue 
was electrocoagulated, radium needles were 
inserted into the gland, and he received 
moderately heavy doses of X-rays. He im- 
proved very greatly and returned home. 
When, however, he reported again some 
months later, a new area was found to have 
developed, still farther back on the tongue. 
The base of the tongue was infiltrated to 
such a degree as to discourage the hope of 
a cure by coagulation, and X-rays were 
given to what was felt to be the skin tolera- 
tion. The condition did not respond, how- 
ever, and the patient started on the down 
grade. The pain was of such severity that 
he was given sedatives and opiates in con- 
siderable quantity. For example, morphine 
sulphate gr. 1/6, hypodermically every 
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three hours, and allonal gr. v, when neces- 
sary. In spite of this, he passed his days 
and nights in pacing the floor, his head in 
his hands, or in rolling from side to side in 
bed, constantly moaning. Matters reached 





Fig. 13, Case 4. Section of radiated tumor showing 
completely degenerated cancer cells and infiltration of 
polymorphonuclears. 


such a state that he could scarcely swallow, 
and an examination through a laryngoscope 
showed that nearly the whole of his pharynx 
had become involved. Indeed, so desperate 
had his condition become that his family 
were notified that a fatal termination was to 
be expected in the near future, and were ad- 
vised to remove him to his home. It was 
about this time that we became interested in 
fractional X-radiation; so, while waiting for 
the patient’s relatives, small three-minute 
doses of X-rays were given twice daily. In- 
credible as it may seem, within a few days 
improvement was noticeable to the patient, 
and when, a week later, his brother arrived, 
accompanied by a physician who was to as- 
sist in getting the patient home alive, the 
latter was so far improved that it was de- 
cided to leave him for further treatment. 
He even accompanied his brother and the 
doctor to the station on their way home. At 
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this time he was receiving but two or three 
hypodermics of morphine (1/6 gr.) during 
each night, and this not entirely on account 
of the pain but owing to a partial habit 
which he had formed which necessitated the 
morphine in order to make him sleep. He 
continued to improve under the same treat- 
ment for the next few days, at which time 
he stated that he felt well enough to return 
home. Before leaving he was again exam- 
ined by the same laryngologist who had 
seen him two weeks before and who ex- 
pressed great astonishment at the changes 
which had occurred. The patient reached 
home safely after a journey of two days and 
nights in the train. He was told to return 
for further treatment within a month, but 
failed to do so. A letter received from his 
local physician some time later reported 
that improvement had continued for a 
month, since when the patient had not been 
so well. 

Another such example is a case of sar- 
coma of the shoulder. This, at first, re- 
sponded splendidly to heavy doses of radia- 
tions, but, as so frequently happens, the dis- 
ease recurred soon after, and thenceforward 
refused to respond to X-rays even though 
pushed to the limit. As the patient’s con- 
dition was serious, fractional X-radiation 
was started, in spite of the skin reaction 
which was present. Response was notice- 
able within a few days. It has been neces- 
sary to keep up the treatment, but at the 
present time movement is freer and pain 
less than at any time since his trouble be- 
gan. 

CONCLUSIONS 


There is evidence, from the histologic 
study of certain cases of cancer, that the 
body tissues react against such an invasion 
in much the same way as they do against 
any foreign substance in their midst. In the 
treatment of malignant disease it would, 
therefore, appear to be more rational to 
attempt to utilize this normal body reaction 
than to confine ourselves to such methods, 
which, though they kill or remove the cancer 
cells, fail to utilize these latent body pow- 
ers; or, worse still, damage them more or 
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less completely during the course of such 
treatments. Our observations have led us 
to believe that a radiation dose can be ad- 
ministered of just sufficient intensity to 
stimulate the normal tissues surrounding a 


Fig. 14, Case 6. Radiogram of head showing no in- 
volvement of the bone. 


cancer, to cause an active leucocytic infiltra- 
tion and the subsequent changes which have 
been noted in cases of a normal reaction of 
the tissues to invasion. We suggest the 
term “physiologic dose” for this quantity of 
radiation. We have had no evidence that 
these small doses in any way stimulate the 
cancer cells to greater activity. Our dose 
factors are: 220 kilovolts, 4 milliamperes, 
50 centimeters distance, large portals, time 
—an average of three minutes twice daily 
for superficial lesions and ten minutes once 
or twice daily for deeply situated lesions. 
Very soon after the beginning of these treat- 
ments nearly all the patients voluntarily re- 
mark on a feeling of general wellbeing, and 
on a lessening of the pain, if such has been a 
prominent symptom. This is followed by a 
shrinkage in the size of the tumor and in a 
softening of its constituents. A section 
taken at this time will show a marked 
small-cell infiltration. Another section 
taken a little later will show, in addition, 
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vacuolization of the cancer cells, loss of cel] 
outline and staining powers, and beginning 
hyalinization. Clinically, the several cases 
which we have been able to observe and 
which had previously received radiation 


Fig. 15, Case 6. Photograph before treatment. 


therapy to the limit of skin tolerance with- 
out benefit, promptly showed a favorable 


response to the small doses. The danger 
of X-ray burns and of radiation sickness 
would seem to be entirely eliminated. In 
covering a given area it has seemed benefi- 
cial to use large portals of entry and “cross- 
fire” technic. In this manner all the sur- 
rounding lymphatics are covered. Nor has 
there been the slightest indication that the 
skin has received any harm from the over- 
lapping of the portals of entry. 

This is but a preliminary report and, 
therefore, incomplete as to final results. 
Our object has been to ascertain if such a 
radiation dose could be applied as to bring 
about a physiological response of the nor- 
mal tissues surrounding the cancer, such as 





SE a SOOO 





CLARK, MORGAN AND ASNIS: MODIFIED X-RADIATION TECHNIC 281 


is known to occur when they are invaded by 
any foreign cell. Such changes have been 
found occasionally to occur spontaneously, 
with the result that the cancer has been lim- 
ited in its growth, or even entirely de- 


Fig. 16, Case 6. Another photograph, two weeks 
later, after four treatments of ten minutes each. 


stroyed. Similar reactions have been re- 
ported following heavy doses of radiation, 
but in such cases this response has usually 
been interrupted, owing to the devitalization 
of the normal tissues and the formation of 
intense fibrosis or even sloughs. Nor has 
it been shown that even these intense doses 
kill all the cancer cells. In addition, the 
patient runs the risk of a skin burn and the 
discomfort, if not the danger, of radiation 
sickness. It would appear from our clini- 
cal observations, supported by histologic 
findings, that the normal reactions in the 
surrounding healthy tissues may be aroused 
by considerably smaller radiation dosage 
than it has been customary to employ in the 
past. By using these small, frequently re- 


peated doses it is possible not only to ini- 
tiate the reactions, but also to continue 
them, as the healthy tissues remain unin- 
jured. We believe that, if we can surround 
the cancer cells with sufficient leucocytes, 


Fig. 17, Case 6: Three weeks after incising scalp 
and curetting out contents. Primary union. 


and keep up the supply by a continued body 
reaction, we need not run the unnecessary 
risks of heavy radiation dosage in an at- 
tempt to kill them, for they are already 
doomed (Fig. 13). 

In our blind determination to kill the can- 
cer, have we not, in the past, overlooked 
what is perhaps of greatest importance, 
namely, the host? The observations we 
have here reported would seem to confirm 
this. 

DISCUSSION 


Dr. H. H. Bowine (Rochester, Minne- 
sota): Dr. Morgan apologizes for his pa- 
per by saying that his experience is short, 
but my experience which extends over a pe- 
riod of four years or more, in which I have 
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employed the fractional dose method in the 
treatment of malignant cancer, vouches for 
his findings. I fully realized about three 
years ago when the heavy lethal dose was 
strongly advocated, that I should have a 
small audience if I sponsored the small 
fractional dose—nevertheless I continued 
using the method in the treatment of malig- 
nancy. It is, I believe, in many ways su- 
perior to the lethal dose method. Maud 
Slye, in her closing remarks yesterday, 
mentioned the tendency toward malignant 
growth in a given individual, and I am cer- 
tain that if this tendency could be deter- 
mined, treatment would be put on a sound 
physiologic basis. It has been my policy 
to watch the patient carefully during treat- 
ment, and in this way determine the dosage. 
As Dr. Ullmann has impressed on us many 
times, it is the individual treatment that 
counts, and not the treatment according to 
a mathematical formula. 

With the broken dose method there is no 
ulceration, the tissues respond and return to 
normal. For example, in a case of huge 
medullary cancer of the cervix, with all 
semblance of the cervix obliterated, after 
about two weeks of treatment, evidence of 
anterior or posterior lips, without ulcera- 
tion, come into view. In two or three 
months there may be no gross evidence that 
a lesion has been present. Of course if 
there has been ulceration and loss of tissue, 
this cannot be replaced. 

It is also possible to treat adenocarci- 
noma of the rectum with this same broken 
dose method, and in many instances a colos- 
tomy will not be necessary. We should not 
attempt to destroy every cancer cell in the 
field. The amount of radium should be 
applied which seems necessary for the par- 
ticular case under treatment, and nature 
will take care of the rest. Of course, this 
does not apply in all cases; there are some 
in which we must accept defeat. As I have 
said, the tendency for growth in one case 
may be slight, and in another very great. 

In closing, I wish to say that I am heart- 
ily in accord with what Dr. Morgan has 
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said. I hope he will continue with his work 
and make further reports on it. 


Dr. H. J. ULLMANN (Santa Barbara); 
At the last mid-annual meeting of this So. 
ciety, in San Francisco, I presented a paper 
advocating these general principles, ex. 
pecting to start a fight, but I found instead 
that many were coming to the same conclu- 
sions we had reached in Santa Barbara, 
Here in Chicago, at the meeting of the 
American Roentgen Ray Society last Sep- 
tember, I suggested that we look for the 
optimum dose. By optimum dose I meant, 
first, a treatment that would produce the 
greatest deleterious effect on the tumor be- 
ing treated; second, and at the same time, 
the least deleterious effect to the organism 
which contained that tumor. I did not 
know then what the optimum dose was and 
I am not sure yet, but I think the paper read 
by Dr. Morgan has given us a tremendous 
start in determining what it is. 

I have two patients now just finishing 
treatment, who, not through my own inten- 
tions but accidentally, have been treated 
with practically the technic Dr. Morgan has 
described. Both had large abdominal 
malignancies, one of the sigmoid, one of 
the uterus, that had been opened by the sur- 
geon, found inoperable, and closed up. In 
both cases they are gaining weight and feel- 
ing stronger and better. For those particu- 
lar patients, I believe we have accidentally 
hit upon the optimum dose. It is better to 
have a patient with a stationary or slowly 
progressing cancer who is living than one 
who is dying, although the cancer has been 
killed by the radiation. 


Dr. G. E. Pranver (Philadelphia): |! 
appreciate this excellent paper by Dr. Clark, 
Dr. Morgan and Dr. Asnis, and it really 
bears out our own experience, that we have 
had from the very beginning of roentgen 
therapy. You all remember that our very 
first experiences in the treatment of cancer 
were the results of oft-repeated small doses, 
and we did get results sometimes in deep 
cases that were surprising to everyone. Un- 
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fortunately we then ran into experiences 
such as Dr. Morgan refers to, in which the 
patients improved for a time, and we 
thought they were going to get well, and 
then the disease started to grow, and kept 
on growing in spite of anything we could 
do. We will probably have that experience 
again. 

I have treated very few cases with the 
real massive dose treatment. I very early 
became discouraged with the results I was 
getting and felt that I was not getting as 
good results as with the more moderate and 
oft-repeated doses. I have not treated any 
cases with the high voltage rays in which 
the doses were as small as those referred 
to by Dr. Morgan. I believe that for the 
present we must individualize with regard 
to our patients, and the conditions present- 
ed, and gradually we will come to the truth. 
Undoubtedly the massive dose treatment 
has produced some wonderful results and 
some wonderful statistics, but there have 
been also some terribly disagreeable results 
associated with them. By this process we 
will, at least, avoid some of the disagree- 
able results. 


Dr. W. L. Ross (Omaha): It was very 
gratifying to me to hear Dr. Morgan read 
this paper and also to hear other doctors 
speak in favor of the fractional dose. In 
May of this year, before the State Radiolog- 
ical Society of Nebraska, I read a paper 
which I just happen to have in my pocket 
yet, concerning the fractional dose for 
carcinoma of the stomach. I notice the first 
case reported on at that time was treated 
July 24, 1917, almost seven years ago. The 
patient to-day is well. There are a series 
of other cases reported which I will not 
stop to mention. I was afraid to come out 
from under cover and mention these frac- 
tional doses, and the results, until quite re- 
cently, but as I kept multiplying the cases 
and the good effects were so rapid and so 
apparent, I grew bold enough to report the 
results of those few cases of treatment. 


Dr. M. J. SirrENFIELD (New York): 
Four years ago I had the opportunity of 


presenting before this Society a report of 
the new roentgenotherapy with massive 
doses, observed in Germany. The results 
reported then seemed gratifying, as the im- 
mediate response to this new therapy gave 
great promise, so much so that it was prac- 
tically uniformly adopted. Shortly after- 
wards, when we analyzed our results, we 
found that they were not as gratifying as we 
had thought, and consequently the pendu- 
lum swung back again toward small doses. 
Therefore, I ask you to keep open minds, 
if possible, for the present, and not to be 
stampeded by one or two brilliant results, 
whether in one direction or the other, either 
to the massive dose, or to the small doses. 
After all we are dealing with cancer, and 
not with a mathematical precision. Let us 
remember, first, that cancer is a different 
disease in each organ, and again, that in 
every individual it has a separate entity. 
It is rather difficult at present to decide 
upon a rigid course, until we know more 
about cancer and the etiology of cancer, 
until we know more about the immunity of 
the individual towards the disease, and 
many other perplexing factors. Until that 
time we must keep open minds and not jump 
to one conclusion or the other. Two years 
ago before the American Cancer Associa- 
tion at Boston, I remarked my drift towards 
the small doses. I am not at all satisfied 
that my patients are doing any better to-day 
with the small doses than they did with the 
massive doses—I simply do not know how 
to treat cancer to-day. Some will respond 
to small doses, others will respond to large 
doses, and the majority will not respond to 
either one. 


Dr. Morean (closing): 
work with radium was well known to us 
when we started our experiments, and his 
success encouraged us to attempt an X-ray 
dose technic which might, otherwise, have 


Dr. Bowing’s 


seemed impossible. His results, and the 
reports of such cases as, for example, the 
one mentioned by Dr. Ullmann, in which 
surprisingly good results were obtained 
with, more or less unpremeditated, small 
doses of X-radiation, seemed to justify our 
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attempting treatments with fractional doses 
of X-rays. 

Of course the exact number of minutes 
for each treatment which will produce the 
best results still remains to be found. It 
will certainly vary, according to the rela- 
tive size and depth of the tumor, and prob- 
ably according to its type. Three- and five- 
minute treatments were arbitrarily chosen 
to begin with as being more convenient to 
apply than a shorter time, but it is quite 
possible that one-minute exposures may yet 
prove to be most beneficial in certain cases. 

As illustrating Dr. Bowing’s remarks as 
to the difficulty of knowing, beforehand, 
what reactions will occur in cases of a seem- 
ingly similar type, I have in mind two cases 
of carcinoma of the rectum. One of these 
appeared immune to either fractional or to 
massive X-ray dosage, or even to surface 
applications of radium. The other, sent to 
us by a world-renowned surgeon, as an 
inoperable carcinoma, responded miracu- 
lously within two weeks, during which time 
he received twenty doses of ten minutes 
each. While examining him at the end of 
the treatments the surgeon remarked, “I 
cannot feel anything suggesting carcinoma 
of the rectum, only an apparently benign 
enlargement of the prostate. Had I not 
examined this man before I would have 
found it hard to believe there had ever been 
anything the matter with him.” As no 
biopsy was made, we cannot be certain as 
to the nature of the mass further than what 
was learned by the clinical indications and 
the experience of the examiners. 

Our observations thus far have shown 
that there is a very distinct difference in 
the reaction of the tissues to the massive 
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doses, and to the fractional dosage. The 
time required to produce a mild erythema, 
with our apparatus, is 80 minutes (320 
m.a.m.). Yet I have seen a very consid- 
erable reaction, with marked local redness 
and edema, when less than a quarter of an 
erythema dose had been received by the 
tissues, in fractional doses (three minutes 
twice daily). I am certain that had a mi- 
croscopic examination of a piece of this tis. 
sue been made, we would have found an 
acute inflammatory reaction throughout. 
Does not this seem to indicate that we can 
cause a reaction in the normal tissues with 
small doses? 

With massive doses, owing to the depress. 
ing effect on the normal cells, no such local 
reaction eccurs, or, at least, not until we 
have also produced a marked surface reac- 
tion, with desquamation, or, even, ulcera- 
tion. We believe that the mild, deep, local 
reaction, caused by the small frequently 
repeated doses, can be sustained, and is 
beneficial to the patient. If such a result 
can be obtained in this milder manner, why 
should we endanger our patients by expos- 
ing them to the massive dosage? We do 
not pretend to have established a cure, but 
so far our results have been most encourag- 
ing, and, as Dr. Bowing yesterday reported 
he had been able to do with small doses of 
radium, we, too, have been able to change 
inoperable conditions into those which have 
made a successful operation a possibility. 

We do not, however, believe with him 
that this is accomplished by changing a 
Grade 4 tumor, say, to a Grade 1, but rather 
by causing a disintegration of the malignant 
cells of the tumor, rendering them less ven- 
omous, and thereby localizing their effects. 





OSTEOCHONDROMATOSIS IN THE HIP-JOINT: REPORT OF A CASE 
By CHARLES G. SUTHERLAND, M.B. (Tor.), 


Associate in Roentgenology, Mayo Clinic, RocHester, Minnesota 


Case A446938. A boy, aged thirteen 
years, was brought to the Clinic November 
9, 1923, complaining of disability and pain 
in the left hip. Two and one-half years 
before, he had fallen fifteen feet; after the 
fall he complained of his foot, but not his 
hip. Six months after the fall he began to 
limp, but had no pain. Later an injury from 
skiing and another from a fall caused pain 
and disability in the hip for a time. Four 
weeks prior to examination, while riding a 
hieyele, he had a sudden locking in the hip- 
joint which lasted about ten minutes. Phys- 
ical examination, except for a slight limp, 
was essentially negative. The X-ray re- 
vealed multiple osteocartilaginous bodies 
within the hip-joint. 

At operation, November 13, the left hip- 
joint was explored through a Smith-Peter- 
son incision, and a lobulated osteocartilag- 
inous growth was detached from the bone 
along the line of the reflection of the syno- 
vial membrane from the anterior intertro- 
chanteric line. Thirty other loose bodies 
were removed from the cavity of the joint. 
The bodies varied in size from 4 mm. to 1.5 
em. They were not all removed at this 
operation, as some were deeply placed and 
could only have been reached by a poste- 
rior incision, and it was not thought wise 
to prolong the operation unduly because of 
the danger of infection. The patient and 
his family were told of the remaining loose 
bodies, so that they might return if further 
trouble arose. Convalescence was unevent- 


ful, and motion in the hip-joint was free at 


the time of dismissal. Jones, of the Section 
on Orthopedic Surgery of the Clinic, in a 
careful review of the literature, found only 
one other similar case reported, This re- 
port was made by Eden, in 1914, 

While loose osteocartilaginous bodies 
have been found in practically all the large 
joints, the most common situations are in 


the knee and elbow, the next being the 
shoulder-joint. Henderson has defined 
osteochondromatosis as a condition in which 
the synovial membrane becomes hypertro- 
phied, the redundant tags become cartila- 
ginous on the tip as they grow, and, becom- 


Fig. 1. Loose bodies distributed throughout the 
joint cavity. Note that the contour of the joint is intact. 


ing heavier, break off and become free 
osteocartilaginous bodies. In an article 
published in the American Journal of 
Orthopedic Surgery, in December, 1918, 
he tabulated similar conditions, such as (1) 
loose bodies originating from direct trauma 
(in reality, a fracture), (2) bodies orig- 
inating from a pathologie condition in the 
joint surfaces, making them more brittle 
than they should be (osteochondritis disse- 
cans), in which pieces desiccate and read- 
ily chip off, (3) bodies originating by the 
breaking off of marginal osteophytes re- 
sulting from hypertrophic arthritis, and 
(4) those originating as a part of a general 
process, such as Charcot joint. The char- 
acteristic feature 
in the roentgenogram is that of an intact 
outline of the joint surfaces. 


of osteochondromatosis 
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FACTS AND THEORIES IN CANCER THERAPY* 


By ROLLIN H. STEVENS, M.D., F.A.C.P., Detroit 


scurity. Its clinical appearance and 

cellular pathology are familiar to 
every student of medicine. For wellnigh 
fifty years, the surgical dictum that its or- 
igin is entirely local has been accepted, and 
early radical surgery has been, and still is, 
urged as the only effective cure. 

Recently radiation therapy has com- 
manded the attention of many surgeons, 
and it has been acknowledged to be of much 
value in cancer, but mostly as an aid to 
surgery. The greater value of pre-cpera- 
tive over post-operative radiation, however, 
has not impressed the majority of surgeons. 
The radiologist has dealt largely with the 
by-products of surgery—the hopeless cases 
in which the surgeon has failed. Statistics 
are quoted by surgeons with large experi- 
ence, showing about 70 to 80 per cent of 
so-called “cures” for the five-year period in 
early cases of cancer of the breast without 
lymphatic involvement, and around 20 per 
cent of five-year “cures” where there is 
only slight involvement of the axillary 
glands. 

In a long experience in the radiological 
treatment of cancer, referred mostly by sur- 
geons, we are impressed with the idea that 
not 10 per cent of the average run of cases 
operated upon by the average surgeon, en- 
joy freedom from relapse for a five-year 
period. 

Vital statistics the world over show a 
steady increase in cancer mortality, every 
year up to and including 1922. If the 
number of cases claimed by surgery (and 
radiation, too) were actually true, surely 
this number would be reduced instead of 
increased. But, instead, the mortality sta- 
tistics continue to increase at a rapid rate, 
indicating that our present conception of 
the etiology, pathology, and treatment of 
cancer is very defective. 


, \HE etiology of cancer is still in ob- 


We doubt if the surgery of cancer has 
made any advance in ten or fifteen years, 
If so, it is not apparent in the statistics, nor 
to those of us doing radiation therapy, who 
see large numbers of cancer patients who 
have already been operated upon. 

Then, too, most of these patients already 
operated on are not well people. They are 
sufferers in one way or another because of 
disfiguring, deforming operations. Mortal- 
ity records have been closely watched, but 
not morbidity records. The latter are quite 
as important as the former. The patient 
with the elephantiasic arm suffers perhaps 
more tortures than the patient with ad- 
vanced carcinoma, and her case is just as 
hopeless. 

Great encouragement has been held out 
by surgeons if only patients will apply for 
treatment early, and every year of late 
“Cancer Week” has been observed, to edu- 
cate the public on cancer, in an endeavor to 
have it treated early. But in spite of all 
this, the mortality from the disease con- 
tinues to increase. 

With the advent of radiotherapy, with- 
out a doubt, the number of cures of super- 
ficial cancer, which if uncured, would go 
on to deep-seated cancer, has been enor- 
mously augmented. Every radiotherapist 
has his dozens and hundreds of cured cases 
of one to many years’ standing. The elim- 
ination of these cases alone from the mor- 
tality statistics would seem to be sufficient 
to make a decrease. But the mortality 
grows. 

With the advent of deep radiation ther- 
apy by X-ray and radium, in combination 
or separately, great optimism for the cure 
of cancer was felt by many radiotherapists. 
But after two or three years’ trial we find 
that, after all, the great majority of cases 
we treat do not get well. It is really only 
the exceptional cases that do get well. 


1Read before the Radiological Society of North America, at Rochester, Minnesota, December, 1923. 
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Many more cases have been improved and 
their lives lengthened, so that the work has 
been worth while. But we might as well 
face the fact that the actual cure of deep- 
seated cancer has not been obtained. Any 
one of us who is doing deep radiotherapy 
can point to one or several cases of ad- 
yanced carcinoma that are apparently well 
for a year or so after deep therapy, but all 
of us must acknowledge that these are ex- 
ceptional cases. I am painfully aware of 
the fact that these conclusions have been 
drawn largely from the treatment of the 
derelicts of surgical procedure, which have 
been sent to the radiotherapist as a last re- 
sort. But even so, if we had a real cure, 
the evidence of it would be much more 
apparent. 

We have made progress in radiation 
therapy. With improvement in technic and 
apparatus we save a few more from imme- 
diate death from cancer, but we are far 
from our goal. The mortality from cancer 
continues to increase. 

Do not gather from these remarks that I 


am pessimistic about the future of radia- 


tion. I am, on the contrary, optimistic. 
But we can still have optimism and look 
cold facts in the face, displeasing as they 
may be. Let us stop and examine them. 
Let us see where we have succeeded and 
where we have failed. It is good business 
to take stock occasionally and discover how 
we have made progress and how we have 
failed. Then we can better plan for future 
success. 

As we look over our work of the past 
twenty years, we find that radiation by ra- 
dium and X-ray treatment of superficial 
cancer is conservatively about 90 to 95 per 
cent successful. Of course, most of the 
superficial cancer is basal-celled, the most 
susceptible of all cancer to radiation. We 
also note that we generally administer five 
to six times the erythema dose of X-ray 
(without filter) or radium (with light fil- 
ter) for the treatment of these cases. 

In deep X-ray therapy we seldom get into 
the growth much over the erythema dose— 
possibly 10 or 20 per cent is the maximum. 
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To do that, ofttimes serious injury is done 
to the normal intervening cells. The reac- 
tion is very different from the superficial, 
because long exposures of large areas are 
necessary and the blood suffers violent 
trauma, as do also the skin, connective tis- 
sue, blood and lymph vessel glands, 
muscles, etc. The entire system suffers 
from the action of the altered chemism of 
normal as well as of diseased cells. The 
extent of this injury to normal cells will 
naturally depend upon the total dosage of 
radiation which involves normal tissues. 
This, in turn, will vary with the system of 
treatment. 

The object aimed at by the various meth- 
ods of modern deep X-ray therapy of can- 
cer is homogeneous irradiation of tissues 
affected by the growth, which was first advo- 
cated by Dessauer seventeen or eighteen 
years ago. 

Since this time, Dessauer has made 
many, many careful physical measure- 
ments and co-operated with roentgenolo- 
gists in therapy until he finally has devel- 
oped the series of charts giving measure- 
ments with which you are all well ac- 
quainted. Now mistakes have been discov- 
ered in these charts and they will no doubt 
be superseded by others, and these again 
by others, which will be more and more 
accurate, and will probably be developed 
upon new conceptions; but let us not forget 
if we criticize Dessauer that he laid the 
foundation of standardized physical meas- 
urements in deep roentgen therapy. 

Some of the mistakes he is alleged to 
have made are as follows: 

1. His depth dose, especially with large 
fields, is too high. Many later measure- 
ments show the impossibility, under the 
conditions he gives, of developing 50 to 60 
per cent or more of the S. E. D. at 10 em. 
depth. Forty to 45 per cent is the highest 
possible with the electrical outfit with which 
he worked. 

2. The percentage of scattered radia- 
tion outside the cone is too high. 

3. The course of his percentage dosage 
curves is, with great probability, too deep. 
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The last two points are doubtless due 
mostly to his method of measuring—a 
photographic method—which, by placing a 
series of films in the water phantom pro- 
duced a certain amount of scattered char- 
acteristic rays from the silver on the films, 
thus giving a wrong impression. 

While by following the Dessauer charts 
and treating two large fields anteriorly and 
posteriorly, in a person 20 cm. in diameter, 
the so-called cancer dose of 100 to 110 per 
cent of S. E. D. is not obtained at 10 cm. 
depth, this dose can be greatly improved 
by treating with two tubes at different 
angles, front and back, thus treating 
through four ports, all in the antero-pos- 
terior and postero-anterior instead of the 
lateral directions. 

However, by both this method and that of 
Dessauer, it was soon found that there was 
too much damage done to both the normal 
tissues and the blood, resulting in too seri- 
ous a shock. 

To correct this, it became evident that 
(1) the most careful examinations should 
be made to determine the extent and exact 
location of the growth to be treated, and 
(2) to radiate as little normal tissue as 
possible. 

Holfelder saw this and proceeded to im- 
prove upon the old method in Wintz and 
Seitz’s work. He made very careful meas- 
urements, especially with Siemens’ instru- 
ment. He obtained charts quite different 
from Dessauer’s, smaller depth dose, insig- 
nificant scattered radiation outside the di- 
rect cone, an almost pear-like curve inside 
the cone for the isodose. 

He designed apparatus (the field-selec- 
tor) which enables one quickly and easily 
and with great accuracy to find the proper 
treatment plan for the individual patient. 
This apparatus was demonstrated in a 
simple form at the Washington meeting of 
the American Roentgen Ray Society and is 
probably available for general use now. 
Thus his treatment plans are individual, 
arranged with the greatest accuracy pos- 
sible, as little of normal tissue as possible 
being radiated. 
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To carry out so accurate a plan of treat. 
ment, the greatest diagnostic skill and abil. 
ity to measure and apply the dosage most 
accurately are necessary. The after-care 
is also very important. The average case 
should be under close observation for sey. 
eral months. 

One more method, introduced by Dr. §, 
Russ and his associates, Dr. T. H. Kellock 
and Helen Chambers, in 1921, is based 
upon experimental proof that implanted rat 
cancer, when removed from the animal, 
subjected to a very definite lethal dose of 
radiation and re-introduced into the ani- 
mal under certain conditions, develops in 
that animal a permanent immunity. This 
has been amply confirmed by Lazarus. 
Barlow and others, so it appears to be a 
most important fact in cancer therapy. 
Russ and his associates treated twelve hu- 
mans before July 21st by this method, i.e., 
by removing the primary growth, or a part 
of it, subjecting it to a definite dose of 
radiation, and then inserting the minced 
radiation tissue into pockets alongside the 
rectus muscle. The technic must be very 
carefully carried out, or no immunity is 
developed. Not only so, but if the radia- 
tion has not been sufficient to kill all cancer 
cells, the latter will grow in the tissues be- 
cause the patient with cancer is already 
most sensitive to cancer inoculation. 

Five advanced and hopeless cases of 
cancer of the breast with metastases were 
in the group. In all but one the primary 
growth only was removed before the inocu- 
lation. All these cases were alive and well 
when last heard from, about a year after 
the treatment. I have been unable to find 
any later reports on these cases. 

We shall not enter into details of the 
technic of the operation. That can be found 
in the original article in the Lancet of Feb- 
ruary 4, 1922. This method should be ex- 
perimented with further. It looks promis- 
ing. It is free from the objections to the 
other methods of deep therapy, which are 
many, and which we must overcome, if we 
are to succeed, 

Francis Carter Wood (Jour. Radiol., 
Oct., 1923), who has previously shown that 





STEVENS: FACTS AND THEORIES IN CANCER THERAPY 


it requires approximately five times the 
ervthema dose without scattered radiation, 
to kill Crocker mouse tumor No. 180, in a 
paper before this Society last December, 
showed that imitating the conditions in the 
body and thus securing the benefit of scat- 
tered radiation, namely, by putting the tu- 
mor between 10 cm. blocks of paraffin, it 
requires 6.4 to 8.5 erythema doses, all de- 
pending upon the distance and size of the 
field, to kill all the cells. He believes that 
the cure of cancer depends upon the direct 
destruction of every cancer cell, and that 
no help can be expected from the prospec- 
tive immunity developed in the irradiated 
normal tissues in the neighborhood of the 
tumor. 

Clinical observation of a large number 
of cases of deep-seated cancer to which I 
have been called upon to give radiation 
treatment, during the past twenty years, has 
convinced me that cancer is not, in its in- 
ception, the purely local disease that sur- 
geons and pathologists have claimed it to 
be. I cannot escape from the convincing 
testimony of Dr. Maud Slye’s study of the 
Mendelian characteristics exhibited by 
spontaneous cancer in mice, also her proof 
of inheritance of a resistance to a tendency 
tocancer. Other work on blood-grouping 
in different races shows a similar inheri- 
tance of blood peculiarities. The inheri- 
tance of the duration of life is a strong 
probability, as revealed by the careful 
studies made of histories of the parents of 
patients who died of tuberculosis or cancer. 
(R. Pearl, Am. Jour. of Hygiene.) Lewellys 
F. Barker, in an address before the Cana- 
dian Medical Association in 1922 (Cana- 
dian Med. Assn. Jour., Vol. XII, No. 9, p. 
601), made the timely remark that clinical 
studies of the pathology of constitution and 
disposition are suffering from the limitation 
that characterized the studies of heredity by 
biologists before the application of the ex- 
perimental analytical (especially the Men- 
delian) method. 

We note in our cancer patients a great 
difference in their reactions to cancer, and 
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to surgical or radiation treatment of the 
same. 

Here is the case of a young single wo- 
man, 28 years of age, with a small nodule 
in the left breast, no larger than a hazel- 
nut. There were no palpable glands in the 
axille or supraclavicular regions. She 
was operated on within a week of the dis- 
covery of the lump. It was pronounced 
adenocarcinoma by the pathologist. Within 
a month she had enlarged supraclavicular 
glands on the same side and an enlarged 
axillary gland on the opposite side, in spite 
of the fact that she had had post-operative 
deep X-ray therapy within a week after the 
operation. 

Contrast this with many another in our 
experience—with older women, past forty- 
nine, who have had no recurrence after 
operation, for several months or years. 
Sixty-five to 70 per cent of these early cases, 
the best surgeons claim, show no recur- 
rence in the five-year period. What makes 
the difference? There surely is an inher- 


ited or acquired degree of resistance in the 
latter cases, which the young woman does 


not possess. It has been claimed by Fibi- 
ger, in an editorial in the Lancet (March 
10, 1923), that senile tissues have no pre- 
disposition to cancer, but that the incuba- 
tion period of cancer is prolonged. We are 
unable to dispute this, but if that is the 
case, something happens to the constitution 
of young people when they develop cancer, 
so that they lose all resistance to the inva- 
sion, and the incubation period is much 
shortened, for they do not react in the same 
way that older people do, but usually go 
on rapidly to a fulminating type of the 
disease. 

Cancer rarely attacks certain organs and 
tissues of the body, namely, the spleen, 
brain and connective tissue. Attempts to 
produce primary growths in these organs 
of animals, by transplantation, are not 
often successful and metastases do not often 
develop there. They have a local resis- 
tance. Cancer undoubtedly spreads through 
the lymph and blood circulation. But care- 
ful studies made by Louise Pearce and 
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Wade H. Brown, of the Rockefeller Insti- 
tute for Medical Research (“‘Studies Based 
on a Malignant Tumor of the Rabbit,” 
Jour. Exp. Med., XXXVIII, p. 385), show 
that while in some animals, inoculated with 
cancer, especially those with the fulminat- 
ing type of cancer, the blood appeared to 
be almost indifferent to the cancer cells, in 
most cases a few cells survived transport by 
the blood-stream, thus demonstrating a de- 
fensive or lack of defensive mechanism in 
the blood-stream. Rarely could they inocu- 
late animals by intravenous injection. They 
concluded that the key to the solution of the 
problem of metastases depended upon 
three factors: 

1. Conditions that determine the 
tribution of cells; 

2. Conditions that affect viability of 
cells during transport; 

3. Ability of cells to grow where they 
become lodged. 

One hundred and ninety-one rabbits 
were inoculated and 40 per cent failed 
to develop metastases in distant organs. 
The first rabbit, which had spontaneous tu- 
mor from which the grafts for the others 
were taken, had metastases in the spleen, 
liver, lungs and bones. Metastases occurred 
in 60 per cent of the animals inoculated in 
the testicles. Inoculation in other locali- 
ties usually failed to develop metastases. 
This bore no relationship to the size of the 
growth, but to functional animal resis- 
tance. 

Maud Slye has had a strain of mice pass- 
ing through thirty generations, in about 
twelve or fifteen years, which never had 
cancer, while others that she has carried 
through an equal length of time develop 
spontaneous cancer regularly. 

J. C. Mottram and others (Proc. R. Soc. 
Med., Jan., 1923, vol. XVI) find dimin- 
ished or absolute non-coagulability of the 
After heavy radiation, 


dis- 


blood in cancer. 
Mottram finds thrombopenia most marked 
about the sixth or tenth day, continuing 
until about the twentieth day, then increase 
of the blood platelets, followed again by 
fall to normal and another increase about 
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the thirtieth day, with again a fall to nor. 
mal about the fortieth day. This is inter. 
esting, as the findings seem to bear some 
relationship to the clinical findings in many 
cases of cancer treated with high voltage 
X-ray. He believes the platelets to be asso. 
ciated, in some way, with the defensive 
mechanism. 

If the platelets are associated with im. 
munity, as they appear to be, the adminis. 
tration of ultra-violet light to cancer pa. 
tients, especially after heavy radiation, 
would seem to be desirable. Clinically we 
have seen advanced, infected cancer pa- 
tients temporarily improve under auxiliary 
courses of ultra-violet light. 

The destruction of the platelets, of 
course, just as the destruction of any proto- 
plasm in the body, will influence the chem- 
istry of the blood, and so possibly influence 
resistance, one way or another. 

The skin of animals has been made re- 
sistant to cancer transplantation by radia- 
tion of certain dosage with soft X-rays, 
This is not so easily accomplished by higher 
voltage rays. 

Thus we have much evidence of a local 
and general defensive mechanism against 
cancer. This defense may be hereditary or 
acquired. Clinically and experimentally, 
this acquired defense, as we are now able to 
produce it by radiation, appears to be more 
or less temporary. How it is developed, we 
do not know. But it is probably a factor of 
importance in the radiation treatment of 
cancer. 

The so-called lethal dose for cancer 
cells cannot be made use of directly in the 
treatment of deep-seated cancer. Yet un- 
doubtedly many cases of deep-seated can- 
cer may be made to disappear under a 
radiation which we now do not consider to 
be destructive to cancer cells. Therefore 
it would seem that the radiation with rays 
of short wave length do something to the 
normal or diseased cells, or both, which 
produces a change in chemistry unfavor- 
able to the further development of the can- 
cer, 

We know experimentally and clinically 
that the injury of some types of cells, such, 
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for instance, as those of the mucous glands 
of the intestine, produces a change of 
biological function, which appears to be in- 
jurious to, or destructive of, the defense 
mechanism. 

Thus, Cramer and Drew, also J. C. Mot- 
tram, made experiments with radiation 
upon the mucous membrane of the intes- 
tine, the results of which should cause us 
all to pause in our treatment of pelvic and 
abdominal growths. Mottram showed that 
even small amounts of radiation, less than 
would produce histological changes in the 
skin or testis, will interfere with the pro- 
duction of mucus in the intestine. 

The use of 220 milligrams of radium 
bromide with a screen of 0.1 millimeter of 
lead and 0.12 silver at 8-inch distance on 
the intestine, produced an excessive amount 
of mucus, in an “abnormal manner,” a 
mucoid degeneration and later a stoppage 
of mucus, accompanied by a pseudo-mu- 
coid degeneration of the cells. The ab- 
sence of mucus allows the bacteria of the 
colon and cecum to come into intimate con- 
tact with the mucosa, and this is followed 
by bacterial invasion of the epithelium and 
connective tissue. 

After a dose which is specified as 0.15 
“Rad,” which, I take it, would be about 
one-quarter of the usual erythema dose, 
there is an increased production, even at 
the base of the mucous glands, where nor- 
mally mucus is not formed. Subsequently 
mucus-production ceases; and after 0.4 
“Rad” only a little mucus is seen at the 
base of the gland. Thrombopenia and 
anemia occur later, the former about the 
fourth or fifth day, but profoundly so at 
the tenth or twelfth day. The beginning of 
this corresponds in point of time with the 
bacterial invasion of the mucosa. From 
here bacteria enter the blood, platelets are 
destroyed, and thus one of the probable fac- 
tors of defense against cancer is much di- 
minished or lost completely. 

Cramer shows that this action is identi- 
cal with what occurs from deficiency of 
Vitamin A in young rats, and that the ultra- 


violet light radiation improves the condi- 
tion greatly. 

Thus the mucous diarrhea we have all 
seen after deep radiation, followed oft- 
times by bloody stools or pain and anemia, 
is really a serious condition that should be 
avoided, if possible, by the methods 
described. If it occurs, it should be treated 
by ultra-violet light. 

The same argument will apply to treat- 
ment of the stomach and respiratory mu- 
cous membrane, for the mucous glands are 
no doubt affected similarly. The tendency 
to direct infection of the mucous mem- 
brane, however, would be less in the latter 
than in the colon, which harbors so many 
bacteria. 

So, experimental biology and clinical 
observation both teach us the extreme prob- 
ability of an inherited defense against can- 
cer. They also demonstrate the possibility 
of an acquired defense, which, it is true, 
under any circumstances is only temporary, 
but which may possibly be made more or 
less permanent. As yet our knowledge of 
the method of the functioning of this de- 
fense is exceedingly primitive, so that the 
practical application of the principles in- 
volved in its creation is not now feasible. 
The experimental knowledge we have, how- 
ever, I believe points the way. It would 
seem that much of the heavy radiation in a 
short period of time that has been done in 
the treatment of cancer, is ill-advised. Our 
clinical experience also appears to confirm 
this conception. And now we note a reac- 
tion with a tendency to observe a more 
moderate method of irradiation so dis- 
tributed over a period of time as to pre- 
serve, as far as possible, the vital fune- 
tions of important normal tissue. 

Mention must be made of the great value 
of electrocoagulation in the treatment. of 
malignant conditions in certain locations. 
This is perhaps the most valuable surgi- 
val agent against cancer that we have. In 
all types of cancer about the mouth, nose 
and antra, we have found it exceptionally 
valuable. In squamous-cell carcinoma in- 
volving these areas or large areas on the 
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skin anywhere, we have found radiation by 
radium or X-ray often only partially suc- 
cessful, but electrocoagulation, skillfully 
applied, is very successful. It is astonish- 
ing how well large areas, deeply involved 
with cancer, can be made to heal satisfac- 
torily by electrocoagulation, after every 
other agent at our command fails utterly. 
It is not applicable for use in cancer of the 
internal organs, however. 


CONCLUSIONS 


1. No treatment of cancer now known 
is satisfactory. 

2. Radiation treatment, as at present 
understood, is of great help, but is far from 
ideal, and wholly insufficient as a cure for 
cancer, though a few cases, even far ad- 
vanced, are made well for variable periods 
and many patients are temporarily helped. 

3. In the treatment of deep-seated can- 
cer, stimulation of resistance rather than 
local lethal doses to cancer cells must be 
the object aimed at. No doubt the latter 





influences the development of the former, 
but is handicapped by the injury to or de. 
struction of normal cells. 

4. Every case must be individualized, 
Physician, surgeon, pathologist and radi. 
ologist should co-operate more and more 
in the treatment of cancer. As many of 
these cases as possible should have access 
to institutions, where full and accurate his. 
tories should be taken, frequent and varied 
laboratory examinations made, including 
radiographs of lungs, bones, ete., and 
where proper radiation and diathermic 
treatment can be properly administered, 

5. In the deep therapy of cancer, we 
are greatly indebted to the physicist. But 
the physicist has carried us along about as 
far as he can, in the search for a cure for 
cancer. We must now look to the biologist, 
who must make application of our modem 
knowledge of the physics of radiation in 
the solution of the many biological prob- 
lems connected with the life history of 
cancer. 





Esophageal diverticula.—Esophageal diver- 
ticula are not as rare as they were once thought 
to be. The traction diverticula result from con- 
tracting tissue following a periesophageal in- 
flammation. Their sac is composed of all the 
coats of the esophagus, and they rarely attain 
one centimeter in diameter. When their base 
lies lower than their esophageal opening. food 
will lodge in them and they may become con- 
verted into traction-pulsion diverticula. They 
seldom produce symptoms. The type that is of 
most interest to the diagnostician and surgeon 
develops from pressure from within the esopha- 
gus and is known as the pulsion diverticulum. 
It always arises on the posterior surface of the 
esophagus at the pharyngo-esophageal juncture. 
The vast majority burrow to the left and finally 
present as a tumor mass just above the clavicle. 
The diagnosis in the larger type can usually be 
made from the history and the finding of a fluc- 
tuating swelling in the neck, which diminishes 
upon pressure, with the simultaneous expulsion 
of liquid into the pharynx and accompanied 


occasionally by a gurgling sound, which, the 
author believes, is not found in any other con- 
dition. 

In the smaller types the diagnosis is made 
by the X-ray and the esophageal bougie. The 
shadow cast by a diverticulum after the swal- 
lowing of a mucilage-of-acacia and barium mix- 
ture outlines a portion or all of the sac. Unlike 
the shadow cast by a dilatation of the esophagus 
above a stricture, in which there is usually seen 
a tail of barium trickling through, that cast by 
a diverticulum shows a smooth, regular outline. 
However, the shadow cast by a dilatation above 
a typhoid stricture may be _indistinguishable 
from that cast by a diverticulum. Partial relief 
may at times be secured by repeated sounding 
and dilatation, but the condition is primarily 
surgical. The author reports two cases of his 
own. 

SoLomon Fineman, M.D. 

Esophageal Diverticula. John Hunt Shephard. 
Calif. and Western Med., May, 1924, p. 208. 
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PHYSICAL MEASUREMENTS AND COMPARATIVE TECHNIC IN RELATION 
TO BIOLOGICAL DOSAGE * 
PRELIMINARY REPORT 


By H. N. BEETS, M.S., Physicist, and ROBERT A. ARENS, M.D., Roentgenologist, 
Michael Reese Hospital, Cu1caco 


nic is an important one. In the early 

phase of roentgen deep therapy, tech- 
nics were transferred in toto from Europe 
to America, and again in this country from 
one operator to another. The German 
school emphasized massive doses delivered 
in one application, and the production of 
weeping erythemas, but fortunately its in- 
fluence is waning both here and abroad. 
Most roentgenologists have abandoned 
these foreign teachings and the tendency is 
to give moderate, short applications either 
daily or at short intervals, and away from 
the production of a dangerous erythema. 
The reason for the wild plunge into foreign 
technic with American apparatus was be- 
cause we translated too freely and accepted 
at face value the reports of visitors to the 
foreign clinics who knew nothing, or very 
little, about X-ray apparatus or the appli- 
cation thereof. It was not until men actu- 
ally in the X-ray field made their own in- 
vestigations that the fallacy of the massive 
dose and its technic was shown. The ery- 
thema, or skin toleration, dose is, however, 
a very important unit and its limitations 
should be known with fair definition if for 
no other reason than that it cannot be ex- 
ceeded without dire results. 

Technic, or dosage, is generally stated in 
the following terms: peak voltage, milliam- 
peres, skin target distance, filter, size of 
field and time. It has been frequently noted 
that although the first five of these factors 
may be constant, the time required to de- 
liver an erythema dose varies from one ma- 
chine to another. It was our opinion that 
if the doses of experienced roentgenologists 
were compared as to actual amounts of 
X-ray energy delivered to the surface of the 
patient, apparent discrepancies in milliam- 


2 general subject of treatment tech- 


wn* before the Chicago Roentgen Society, May 9, 


pere minutes would disappear, and that a 
further investigation might disclose the 
sources of these discrepancies. It was our 
good fortune to obtain access to eight high 
voltage transformers and to measure their 
output under actual treatment conditions 
with one and the same measuring device; 
to directly compare five different new X-ray 
tubes operating under identical conditions 
and also six tubes that had been in constant 
use for various periods of time; to check 
daily one high grade European iontoquan- 
timeter over a sixty-day period. The instru- 
ment used in these measurements was the 
electroscope reported by us at the Rochester 
meeting of the Radiological Society of 
North America last December. The sensi- 
tivity’ of the electroscope was checked with 
a definite quantity of mesothorium in all 
instances. Checks were made at the begin- 
ning and end of each measurement and in 
no case did the initial and final discharge 
times of the electroscope differ by more 
than 2 per cent. The results in tabulated 
form will be found on the next page.* 
What part of the output differences 
should be ascribed to the transformer, recti- 
fier and filter, what part to the X-ray tubes, 
personal equations, and what part to the 
measuring devices used? The differences 
due to tube variations, and the differences 
that occur in the measuring instrument 
from day to day can be checked directly, 
variations due to transformers and recti- 
fiers only indirectly by a process of elimi- 
nation. The personal equations can be 


2Since ionization measurements reduce to a measure- 
ment of current it is important to check the sensitivity 
of any measuring instrument. In this work that por- 
tion of the scale covered by the leaf in 122 seconds 
with the mesothorium in position was used. The half 
life of mesothorium is 5.5 years and the deterioration 
which it experienced in the two-month period covering 
this investigation is within the limits of experimental 
error. 


8The experimental error here is probably as great as 
5 per cent. Differences greater than 5 per cent are due 
to transformer, tube, filter, etc. 
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TABLE ] 
Tube ——Filter-—— Discharge “E” units Treatmenttime Total dose Effective 

Ma- current time per ma. ma. minutes in “e” wave length 
chine ma. Cu. Al. sec. minute divided doses units 
A 6 18 59 2.36 720 1,700 
B 4 Rp 1.0 59.4 3.94 600 2,100 ASA 
\ 4 so 1.0 99.8 3.75 540 2,000 
D does not treat with 34 copper 
E 5 83 mS] 53.3 Dat 500 1,600 
F i) .83 ao 49.8 3.31 
G 3 3/ 1.0 44.5 ate 490 1,850 
H 5 ae 1.0 33 3.17 4A 

Mean: 3.30 1,850 

Max. deviation from mean: 28.5% 13.5% 
A 6 Oo 42 3.33 540 1,800 SA 
B does not treat with 14 copper 
C does not treat with 14 copper 
D 3 o 1.0 43.3 3.87 400 1,550 
E 5 06 ao 43.2 3.90 400 1,550 
F BY 06 3 38.3 4.40 
G 3 1, 1.0 35.2 4.77 350 1,650 16A 
H 5 \%, 1.0 39.6 4.23 

Mean: 4.08 1,638 

Max. deviation from mean: 18.5% 9.9% 


practically eliminated by the use of proper 
instruments. 

The foreign make iontoquantimeter was 
placed on charge for at least five minutes 
before taking readings, then three readings 
were taken each day for a period of 62 
days. Five ten-milligram needles of ra- 
dium in a special hard rubber rectangular 
container were placed over the window of 
the iontoquantimeter in exactly the same 
place each time. The iontoquantimeter it- 
self was located on a shelf and not moved 
during this period. It was charged by the 
transformer kenotron method and therefore 
not jerked about in the charging. Over the 
two-month period the average discharge 
time of that part of the scale considered 
was 60.2 seconds. The lowest reading in 
this period was 55.3 seconds, the highest, 
64.9 seconds, the readings for any one day 
being averaged and these averages plotted 
on the curve. The difference between max- 


imum and minimum discharge time is 9.6 
seconds, the maximum deviation from the 
mean is 4.9 seconds, while the probable 
deviation for any one day is 0.3 seconds. 
If we could superimpose the barometric 
pressures and the relative humidities for 
these same days on this curve (Fig. 1), 
some interesting relations might be discov- 
ered. The writers suggest that those who 
have both a measuring instrument and ra- 
dium make similar measurements, record 
the discharge time, barometric pressure and 
state of the weather each day over a period 
of a month, and mail them the data. In 


that way the behavior of many instruments 
could be compared and perhaps some valu- 
able information obtained. 

In order to ascertain what part the X-ray 
tube played in these variations eleven tubes 
were checked under as nearly identical con- 
ditions as possible. 


The conditions under 
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which the tests were made are the follow- 
ing: 

(1) The same machine used in each 
instance. 

(2) Tubes activated at 200,000 volts 
(sphere gap) and 5 milliamperes. 

(3) Rays filtered by .52 mm. copper. 

(4) Both transformer and tube were 
properly warmed up before any readings 
were taken. 

(5) The X-rays used were those com- 
ing from the face of the target at 45° with 
the plane of the target face. Precautions 
were taken to have the target in exactly the 
same position in each case. The output was 
measured simultaneously by two  instru- 
ments, one a Standard iontoquantimeter, 
the other the electroscope before men- 
tioned. The central beam passed between 
the plates of the electroscope; the ionto- 
quantimeter chamber was placed just out- 
side of the path of the central beam. The 


























constancy of the two instruments was 
checked between readings with a quantity 
of mesothorium. Some four or five read- 
ings were taken on each tube, these dis- 
charge times being in all cases con- 
sistent with themselves. Five new tubes 
taken from stock were examined, and six 
tubes that had seen from 75 to 332 hours 
of service. In the case of the new tubes 
there was less than 3 per cent variation 
from the mean output.* On the succeeding 
day six used tubes were examined in the 
same way. The measuring devices used 
had not been disturbed, and their constants 
as measured with the mesothorium had not 
changed. The last one of the new tubes to 
be checked had been left in the tube box to 
serve as a check on the old tubes and this 
was used as a standard. The difference in 
discharge times of this tube on the two days 
is due to the fact that a different auto con- 


4The experimental error in the tubes data is about 
3 per cent. 
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trol setting’ was taken on the second day. 
The data is tabulated below: 
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the high voltage therapeutic ray between 
various roentgenologists. 


TABLE 2 


INTENSITY IN LINE OF CENTRAL BEAM, MEASURED BY ELECTROSCOPE 





Percentage of 


deviations 
from nae 
Tube Discharge Deviation Percentageof as measured 
Tube anode time, from mean Deviation by Standard Hours of 
No. No. seconds seconds from mean iontoquantimeter service 
2U2857 49785 22.94. .39 1.8 1.4 New tube 
2U3027 50788 23.15 .60 2.7 ye | New tube 
2U2949 47915H 22.16 .39 1.8 2.8 New tube 
2U2763 49319 22.53 .02 0.1 0.0 New tube 
V1595 43360 22.00 oO 2.4 » & | New tube 
Mean: 22.55 Percentage of 
Deviation from deviation from 
V1595-43360 V1595-43360 
V1595 43360 25.24 0.00 0.00 0.00 New tube 
2U2553 47796 24.02 LZ2Z 4.81 6.0 294 
.V950 42677 32.85 6.91 27.4 24.0 332 
2U2622 48600 27.38 2.14 8.5 20.0 123 
V1152 43413 34.53 9.29 36.7 33.0 75 
2U2652 48677 23.07 2.17 8.6 9.5 100 
V906 39601 31.28 6.04 23.9 23:0 340 


It is readily seen that there are marked 
differences in output between old tubes, 
and also that there is no apparent relation 
that can be said to exist between the eff- 
ciency of the tube and the length of service 
it has had. The condition of the target 
seemed to be the principal factor in this 
variation, tubes with badly pitted targets 
giving in general the lowest X-ray output. 
Tube V1152-43413 had a badly pitted tar- 
get and was also “gassy.” In this tube part 
of the target face had dropped off and could 
be seen rolling around in the tube. Tube 
V906-39601 was the tube used in Machine 
A (Table 1), and partly explains the small 
output in “e”’ units per milliampere minute 
found when checking that machine. 


CONCLUSIONS 


There are marked differences and dis- 
crepancies of technic in the application of 





5Slightly lower voltage, 190,000 peak volts, was used 
to avoid puncturing loaned tubes. The deviations of 


the old tubes are therefore taken with respect to V1595- 
43360 as a standard. 


These differences have their source in the 
various X-ray transformers, the filters, and 
the tubes. 

The actual quantity of X-ray delivered to 
patients by various experienced operators 
and the patients’ subsequent biological re- 
action are approximately the same, even 
though the technic employed varies con- 
siderably. 

The iontoquantimeter is fairly consis- 
tent in its readings and, therefore, an X-ray 
machine can be checked from a biological 
standpoint to a fair degree of accuracy, and 
should be so checked. 

It is not possible to translate dosage by 
the usually accepted means, i.e., P. K. V., 
S. T. D., M. A. and Time. It should be 
definitely discouraged, as it is highly dan- 
gerous. 

NotE:—We desire to thank Dr. Robert 
Landauer, of the Standard X-ray Company, 
for his earnest co-operation, and to acknow!- 
edge our indebtedness to Dr. R. T. Pettit, of 
the Illinois Valley Hospital, for permission 
to use his data on the foreign iontoquan- 
timeter. 

















A CASE OF MALIGNANT DEGENERATION IN RADIODERMATITIS, SUCCESS- 
FULLY TREATED BY ELECTROCOAGULATION AND SKIN-GRAFTING * 
By G. E. PFAHLER, M.D., and CHARLES F. NASSAU, M.LD., Puttapecpua, Pa. 


HIS patient, who was demonstrated 
1: ebruary 27, 1924, before the Phila- 

delphia County Medical Society, had 
an amputation of the left breast in Novem- 
ber, 1908, by the late Dr. George E. Shoe- 
maker. This was found, microscopically, 
to be a scirrhous carcinoma. In spite of a 
very thorough operation, metastasis seemed 
to develop within six weeks, indicated by 
the formation of nodules in the axilla and 





Fig. 1 (July 13, 1917). 
generation of nine years after operation for carcinoma 
of the breast, seven and one-half years after radiation 


Showing epitheliomatous de- 


treatment. The remainder of the radiated area shows 
a leathery condition of the skin. 


supraclavicular region. For this reason, 
X-ray treatment was given very thoroughly, 
at a hospital in a neighboring city. The 
X-ray treatment was continued for a year 
and a half. Asa result, the evidence of re- 
currence disappeared and the patient ce- 
mained well until July 13, 1917, or nine 
years after the operation. At this time she 
was referred to one of us (Dr. Pfahler) on 
account of an extensive telangiectasis and 
leathery skin over the entire area treated, 
with localized areas of degeneration. This 
involved most of the anterior surface of the 
left side of the chest, with extension toward 
the axilla and upon the side of the neck and 
the left supraclavicular region (Fig. 1). 
She sought relief because of indurated, 
painful ulcers which had developed in this 





arei, having all the appearance of malig- 
nant disease, and which we believe were 
malignant. Local applications of powders 
or ointments gave no relief and there was 
no progress in healing. 

An attempt was made to destroy this dis- 
ease locally by electrocoagulation. After 


the separation of the slough there was a 
tendency toward healing (Fig. 2). We 


used sedative powders and ointments for 





Fig. 2 (December 24, 1917). Shows the diseased 
areas after destruction by electrocoagulation, healing 
very slowly. 


over a year, but while these areas which 
we had destroyed had very slowly healed, 
many other epitheliomata had developed in 
the remainder of this telangiectatic area and 
the patient suffered excruciating pain (Fig. 
3). Finally, after a consultation with Dr. 
J. Chalmers DaCosta on November 17, 
1918, we decided to destroy the entire telan- 
giectatic area by electrocoagulation. We 
had not previously destroyed such an ex- 
tensive area. The alternative seemed to be 
an extensive dissection, but since this type 
of epithelioma is probably always of the 
squamous-cell type, Dr. DaCosta believed 
such excision inadvisable. 

Under general anesthesia, at the Howard 
Hospital, the entire diseased and telangiec- 
tatic area was destroyed by electrocoagula- 
tion, going deep enough to reach healthy 


1Presented before the Annual Meeting of the Radiological Society of North America, June 6, 7, 1924, at Chicago, 
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tissue and carrying the destruction into 
healthy skin at the edges. 

Preceding this operation, the patient had 
been taking a half-grain of morphine a day 
on account of the pain. Even on the night 


Fig. 3 (November 1, 1918). Shows the areas, which 
had been coagulated, healed, but new lesions have now 
appeared. 


of the operation she needed no morphine 
and has not had to take any since. 

Following this destruction, a hard, dry, 
black crust formed over the entire area. 
This became foul at the edges and Nature 
attempted to throw it off. As it separated, 
it was cut away with curved scissors. Dur- 
ing February, 1919, or about three months 
after the destruction, the dead tissue sepa- 
rated, and the entire area became covered 
with healthy granulations (Fig. 4). We 
then referred the patient again to Dr. Da- 
Costa, who in turn referred her to Dr. Nas- 
sau for skin-grafting, which he did April 
20, 1919, after treating the area for ten 
days with Dakin’s solution. This entire 
area was healed by July 8, 1919 (Fig. 5), 
and has remained healed and healthy to the 
present time. 


REMARKS BY DR. PFAHLER 


Judging by the extent of the scar, one 
would assume a far-advanced carcinoma at 
the time of the operation. The report made 
to me by the family physician, that there 
had been a prompt recurrence, would indi- 
cate a very malignant type of disease. 
These facts led to a very active treatment 
by means of X-rays, with rays of a character 
which, we realize to-day, are of low pene- 
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trative value and therefore have a relatively 
severe superficial effect. 

The rays were continued for a year and a 
half, with the full knowledge of some risk, 
because of the extensive distribution and 


Fig. 4 (November 20, 1919). Shows the entire area 
after the slough had separated. The entire scar tissue 
had been destroyed by electrocoagulation on November 
17, 1918, and at this stage is covered by healthy granu- 
lations. Referred to Drs. DaCosta and Nassau for skin- 
grafts. 


malignant character of the primary disease. 
X-ray treatment was discontinued early in 
1910, and these malignant, degenerating 
changes began in 1917. There was, during 
these nine years, no evidence of recurrence 
of the primary disease and no evidence of 
metastatic development. Therefore, the 
primary disease could be looked upon as 
cured, and considering the record as given 
to me, there is no doubt in my mind that this 
result was accomplished by the X-ray treat- 
ment. 


This telangiectasis had developed _be- 
cause of the fibrotic changes in the skin, and 
the necrosis developed because of the en- 
darteritis which choked off the blood ves- 
sels. The exact cause and process of de- 
velopment of the malignant disease in this 
tissue has not yet been explained. The 
microscopical examinations in such cases 
have shown squamous-cell carcinoma, and 
as such the disease is difficult to control by 
excision, and it also gives rise to metastasis. 
Local destruction by electrocoagulation led 
to a slow healing process because of the 
poor circulation. Complete destruction, 
however, of all of the fibrotic tissue led to 
the formation of new blood vessels and 
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healthy granulation tissue in the underlying 
tissue and at the edges, which permitted 
skin-grafting by Dr. Nassau and made a 
success out of a failure. 

This case illustrates the importance of 
thorough post-operative X-ray treatment in 
carcinoma of the breast, even with early 
metastasis, and also illustrates the impor- 
tance of combining all useful agencies in 
the treatment of malignant disease. As a 
result, the patient is alive and well sixteen 
years after an operation for advanced car- 
cinoma of the breast. 


REMARKS BY DR. NASSAU 


There is little to add to what Dr. Pfahler 
has just said, except that the method to be 
used in covering such a large area might not 
always be skin-grafting. In certain loca- 
tions, one might preferably choose some 
sort of skin plastic, either by means of 
shifting skin over the raw area or covering 
it by means of a pedicle graft. In this in- 
stance, there was very little choice. The 


previous operation and subsequent ulcera- 


tion covered such a wide area that the slid- 
ing of a flap was not feasible. To bring a 
pedicle flap from the abdomen appeared to 
me to be more surgery than was necessary. 
This narrowed the question down to skin- 
grafting. The use of a Krause praft leaves 
such a large defect to be closed at the point 
from which it is taken and the possibility 
that the graft might undergo necrosis elimi- 
nated that procedure. To use Reverdin 
grafts would have required a great multi- 
tude of them. The main desideratum was 
to be sure that the region to be grafted was 
as sterile as possible, and it was for this rea- 
son that the Carrel-Dakin technic, as men- 
tioned by Dr. Pfahler, was used for a num- 
ber of days preliminary to the grafting. 
We were fortunate in being able to attain 
practical sterility, as was evidenced by the 
clear, viscid secretion that covered the 
wound at the time of operation. 

It is unnecessary to discuss the technic of 
cutting large Thiersch grafts. I was able 
to cover this wound with three grafts. At 
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the first dressing about 95 per cent of the 
grafted skin was firmly in position. The 
result shows the success of this procedure. 


Fig. 5 (February 7, 1922). Shows the entire area 
healed. It was practically in this same condition on 
January 23, 1920. Patient perfectly well to date, ap- 
proximately sixteen years after operation for carcinoma 
of the breast, and more than five years after malignant 
degeneration in the scar tissue. 


DISCUSSION 


Dr. J. D. Morcan (Philadelphia): I 
would like to confirm Dr. Pfahler’s re- 
marks in every way. In the William L. 
Clark Hospital, in Philadelphia, we have 
had several similar cases, and they have 
responded in a wonderful way to this treat- 
ment. One case in particular, in which 
malignancy had developed several years 
after an excessive dose of “soft”? X-radia- 
tion over the abdomen, was treated by 
electrocoagulation, with the happy result 
that within six weeks or so the whole area 
had become replaced by healthy tissue. As 
this area was not as extensive as that in 
Dr. Pfahler’s case, there was no thought of 
skin-grafting. It is astonishing to note 
what large areas of necessary destruction 
will fill in and heal over following electro- 
desiccation or electrocoagulation, without 
any other treatment. 

In another similar case in which an indo- 
lent ulcer of the abdominal wall had 
formed, after radium treatment, electro- 
desiccation of the area brought about rapid 
healing. As pointed out by Dr. Pfahler, 
an important point is to include in the 
treatment all areas of induration along the 
borders of the ulcer in order to get rid of 
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any scar tissue which would tend to inter- 
fere with healing. 


Dr. PFAHLER (closing): The doctor 
has asked me how soon after electrocoagu- 
lation we will use skin-grafting. He should 
have asked that question in the open. The 
answer is, as soon as the slough has sepa- 
rated and you get healthy granulation, the 
skin-grafting can be done. Generally skin- 
grafting is not needed. It is only neces- 
sary to hasten the healing process,—it 
would ultimately heal over by granulation 
or the creeping in of skin from the edges. 

I would like to make one remark in con- 
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nection with Dr. Morgan’s discussion, | 
wish we could eliminate from our terminol. 
ogy the phrase “X-ray burn.” This was 
not an X-ray burn; this was a fibrosis that 
resulted from a long-continued irradiation, 
and we finally had a necrosis nine years 
after the treatment, which was due to lack 
of nourishment caused by an endarteritis 
resulting in necrosis. We get these malig. 
nant degenerations secondary. I do not 
think we should call that an “X-ray burn,” 
and I wish we could eliminate the mention 
of “X-ray burn” from our literature. It 
would help us in many ways. 





Atelectasis.—The author states that the term 
“atelectasis” should be synonymous with “col- 
lapse of the lung” and not be confused with lung 
that is rendered airless because of an accumula- 
tion of exudate. When there is atelectasis or 
collapse there is a definite diminution in the 
amount of space occupied by that portion of the 
lung that is atelectatic or collapsed. 

Atelectasis ensues when a bronchus or one of 
its branches is completely obstructed and when 
there is not sufficient exudate distal to the ob- 
struction to fill the air spaces. In this case the 
air is absorbed and the lung collapses. The 
author believes that atelectasis does not ensue 
until such time as the obstruction is complete to 
inspiration, and that if the obstruction is only 
almost complete, then instead of atelectasis there 
occurs over-distention with air beyond the ob- 
struction. The appearances of the roentgeno- 
grams of these two conditions are diametrically 
opposite. Instead of density there is increased 
transparency on the affected side and the viscera, 
instead of being displaced toward the affected 
side, are displaced away from it. This is true 
whether the obstruction is due to a foreign body 
within the bronchus or whether it is due to com- 
pression of a bronchus by a localized mass, such 
as an enlarged gland or a localized newgrowth. 
In the case of obstruction by a foreign body, the 
shadow of the atelectatic lung will be more or 
less sharply limited by its pleural covering, and 
will be distributed along the line of the inter- 
lobar fissure. When one lobe is involved, then 
the fissure will change its relation somewhat 
with regard to the chest wall. In the case of 
compression by enlarged glands or growth, if the 
compression makes complete obstruction, then, 
in addition to the density of the atelectatic lung, 
one has to consider the tumor mass also, in which 


case the lines will not necessarily be in the dis- 


tribution of an interlobar fissure. If a consider- 
able portion of a lobe or an entire lobe is in. 
volved, then in the presence of atelectasis there 
must be definite and fixed displacement of 
viscera, especially of the heart and mediastinal 
structures and the diaphragm on the affected 
side. The heart is always displaced toward the 
side of the lesion, which is the reverse of the 
conditions that are present when obstructive em- 
physema exists. The density of the shadow of 
the atelectatic lung looks not unlike that of ex- 
treme consolidation or of massive thickening of 
the pleura, pleural exudate of one form or an- 
other, or even of massive newgrowth. The vast 
majority of these conditions produce displace- 
ment of the heart and mediastinum toward the 
unaffected side, just the reverse from atelectasis. 

When atelectasis involves the right lower lobe 
or the lower and middle lobes, it is easy to recog- 
nize, because the line of density is downward and 
outward from the root area and the shadow of 
the diaphragm is lost in the density of the col- 
lapsed lung. This is the best sign in differen- 
tiating beiween atelectasis and fibrosis from 
chronic infection of the lung and pleura. When 
the left lower lobe is involved, there is more dif- 
ficulty because the heart adds its mass. 

In the presence of a history of aspiration of 
foreign body and in the absence of any history 
of chronic infection of the lung or pleura, the 
author believes that a collapsed lobe with dis- 
placement of the mediastinal structures to the af- 
fected side is positive evidence of foreign body, 
whether the latter casts a distinguishable shadow 
or not. 

J. D. Camp, M.D. 

Atelectasis as a Roentgen-ray Sign of Foreign 
Body in the Air Passages. Willis F. Manges. 
Am. Jour. Roentgenol. and Rad. Ther., June, 
1924, p. 517. 





INTRATHORACIC CHANGES FOLLOWING X-RAY TREATMENT: A CLINICAL 
AND EXPERIMENTAL STUDY ' 


By KENNETH S. DAVIS, M.D., Fellow in Roentgenology, The Mayo Foundation, RocHEsTeR, MINNESOTA 


has been a subject of vital interest to 
the roentgenologist since the advent 
of X-ray treatment. That the rays are 
capable of producing very marked effects 
on the skin, unfortunately, was soon made 
manifest to the pioneer workers with the 
X-ray. Delépine, Bowles, Schiff, and 
Freund were among the first to call atten- 
tion to this fact and to suggest the use of 
X-rays in the treatment of malignancy and 
other diseases. As with every other new 
discovery in medicine, the relative worth of 
X-rays as a curative agent was grossly ex- 
aggerated. Many physicians installed ap- 
paratus and attempted to treat patients with- 
out first making a study of the subject. 
Even the more experienced workers did not 
realize in the beginning that they were deal- 
ing with a dangerous agent. Naturally, 
therefore, not only patients, but operators 
were seriously injured. It was soon found 
that the rays were beneficial only in certain 
types of malignancy, and that many of the 
“marvelous cures” reported had been pal- 
liative in character; thus it is not surpris- 
ing that within a few years treatment by 
X-ray fell into disrepute. The period of 
pessimism which ensued was, perhaps, 
fortunate, for it placed the treatment in the 
hands of reliable and conservative men. It 
was during this period that much of the 
necessary and fundamental investigative 
work was done on the properties of X-rays 
and their effects on living tissue. Many 
needed improvements in apparatus were 
made. In 1908 Snook perfected the inter- 
rupterless transformer, and in 1914, Cool- 
idge introduced his electron tube; these, 
perhaps more than any other technical im- 
provements, have revolutionized X-ray 
treatment in this country. 
By using suitable filters the roentgenolo- 
gist is now able to utilize the Coolidge tube 


Dis effect of X-rays on normal tissue 


and the new type of transformer in the pro- 
duction of X-rays of much shorter wave 
length. Further, he is now able to deliver 
a larger percentage of rays into the deeper 
structures of the body without so much 
danger of injury to the skin as formerly. 


Fig. 1. (Case A403891.) Extensive infiltration of 
lower left lobe corresponding to the area receiving the 
more intensive roentgen therapy. 


This has in turn brought about certain 
changes in the tissues of the deeper struc- 
tures, and with it many new problems for 
the roentgenologist to solve. Possible in- 
trathoracic lesions as a result of X-ray 
treatment over the chest had not been re- 
corded prior to November, 1921, when 
Groover, Christie, and Merritt reported sev- 
eral instances in which pulmonary infiltra- 
tion was observed following intensive treat- 
ment for carcinoma of the breast. The pa- 
tients first developed an irritative non-pro- 


1Submitted to the Faculty of the Graduate School of the University of Minnesota in partial fulfillment of the 
requirements for the degree of Master of Science in Roentgenology, March, 1924. 
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ductive cough at about the time of appear- 
ance of the skin reaction. Roentgenograms 
of the chest taken at this time disclosed an 
infiltration’ at or near the hilus; this spread 
rapidly, reached its maximum in the course 


Fig. 2. (Case A403891.) Roentgenogram taken five 
weeks later. The infiltration has almost disappeared 
and the heart has been drawn to the left. Pleural thick- 
ening is still present, manifested by adhesions to the 
diaphragm. 


of three to four weeks, and was in turn fol- 
lowed by a regression, the lesion eventually 
assuming a definite fibrotic appearance. In 
the earlier stages of the lesion its roent- 
genographic appearance resembled strik- 
ingly that of influenzal pneumonia. The 
authors believed that this infiltration was 
the result of X-ray treatment rather than of 
metastasis, but their belief was based only 
on their clinical and X-ray findings. Roent- 
genograms made before treatment was com- 
menced were negative. In a subsequent ar- 
ticle they described the condition of one of 
these patients whom they had observed for 

2I have interpreted the term “infiltration,” commonly 
used by the roentgenologist in describing roentgeno- 
prominence of the lincar matkings on the involved side, 
with one or more dreas of increased density, the borders 


of which are not sharply circumscribed, but tend to 
coalesce with the surrounding pulmonary tissue. 
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nearly two years. The pulmonary changes 
had practically disappeared. 

Tyler and Blackman also have called at. 
tention to the pulmonary and pleural condj- 
tions observed in certain cases following 


Fig. 3. (Case A379384.) Fibrosis of the lung on 
the right side extending to the level of the second rib 
anteriorly. The linear markings seen in this case do 
not conform with the normal lung markings. The right 
diaphragm is obscured by a pleural involvement of the 
right base. 


deep X-ray treatment for carcinoma of the 
breast. In the cases reported, the patients 
were free from any pleural or pulmonary 
involvement before treatment, at least so 
far as could be determined in the roent- 
genogram. There was the greatest variance 
in the amount of radiation necessary to pro- 
duce these intrathoracic changes; in one 
case only 120 milliampere minutes were re- 
quired, while in another case the patient 
had received a total of 730 milliampere 
minutes before developing symptoms refer- 
able to the chest. Practically all of Tyler 
and Blackman’s patients first noticed pleu- 
ritic pain on inspiration, and a non-produc- 
tive, hacking cough. Roentgenograms taken 
at this time disclosed a thickened pleura on 
the involved side. Later, changes were ob- 
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served in the bronchi, first a thickening at 
the hilus, the infiltration gradually spread- 
ing along the bronchial tree to the periph- 
ery of the lung, its limitations correspond- 
ing to the extent of involvement of the 


Fig. 4. (Case A387202.) Roentgenogram indicating 
a pleural thickening of the entire right chest, causing 
the heart to be drawn entirely to the right, also a re- 
traction of the lung from the chest wall. 


pleura. There were also physical signs of 
consolidation, dyspnea, and at times of car- 
diac embarrassment. In certain of their 
cases a regression of the infiltration was 
noted, leaving only a small dense area of 
“fibrosis”; in other cases the lesion spread 
until it involved all, or nearly all, of the 
lung on the affected side. The authors con- 
sider that the change is due to a pulmonary 
fibrosis, but so far they have been unable 
to substantiate this belief by pathologic 
studies. Other roentgenologists have ob- 
served much the same pulmonary and 
pleural changes in certain of their cases in 
which the thorax was treated by X-rays, 
among them Case, Cathcart, Bissell, Sante, 
Swanberg, and Desjardins. 

Hines recently has reported two cases in 
which necropsies had been performed; in 
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both instances the thorax had been treated 
by X-ray. The first patient, who had pul- 
monary metastasis from a sarcoma of the 
left arm, was treated over both lungs from 


October, 1921, to February, 1922; treat- 


Fig. 5. Dog G774. Photograph of the lungs inflated; 
the entire left lung and the upper and lower lobes of 
the right lung are expanded; the right middle lobe 
(corresponding to the area receiving the irradiation) is 
discolored but not expanded. 


ments were then suspended, owing to the 
grave condition of the patient. At the nec- 
ropsy, numerous metastatic nodules scat- 
tered throughout both lungs, and a slight 
proliferation of the connective tissue in the 
alveolar walls were found. The second pa- 
tient had carcinoma of the breast with post- 
operative recurrence; the irradiation was 
chiefly in the involved (right) side. In 
many instances metastasis was found at 
necropsy in the lungs and pleura. Islands of 
carcincma, sharply demarcated from sur- 





RADIOLOGY 


rounding tissue by a dense fibrous capsule, 
had invaded all parts of the lungs. No in- 
crease of the connective tissue was found in 
either side. Rose also has reported the 
pathologic findings in two cases of carci- 


Fig. 6. Dog G774. Roentgenogram of the inflated 
lung. The area receiving the irradiation is sharply 
demarcated and shows marked increase in density. The 
right middle lobe is not expanded. (Compare with 
Fig. 7.) 


noma of the breast in which X-ray treat- 
ment had been given. At necropsy, in the 
first case the only change observed was 
marked pleural effusion of the right thorax 
with secondary collapse of the lung. Most 
of the treatment in this case had been ap- 
plied to the right side. In the second case 
numerous metastatic nodules were found in 
the pleura and lung. Wintz has described 
a characteristic pulmonary _ infiltration 
which follows X-ray treatment of the 
thorax. The roentgenograms and physical 
findings resembled those of central pneu- 
monia, but there were no symptoms refer- 
able to this disease. Usually the patients 
complained only of slight cough. He found 
that the infiltration receded spontaneously 
in from six to nine months unless compli- 
cated by an intercurrent disease, in which 


case the prognosis was bad. Case has mep. 
tioned pleurisy as an aftermath of X-ray 
treatments directed to the thorax. Recently 
Evans has described pulmonary fibrosis fol. 
lowing intensive X-ray treatment for metas. 


Fig. 7. Dog F652. The animal was irradiated over a 
fairly large area in this experiment, which resulted in 
changes which were confined to the right side but in- 
volved practically the entire right lung. There is dis- 
coloration of the surface of the lung, and the lung does 
not expand on attempted inflation. The contrast be- 
tween the right and left lungs is marked. 


tasis to the lung; the fibrosis apparently 
occurs not only in the malignant areas, but 
in the parenchyma of the lung. 
Undoubtedly metastasis to the lungs had 
occurred in certain of the foregoing cases, 
but in the greater number, the changes were 
due, in part at least, to the effects of X-ray 


treatment. Pleural involvement, _ either 
thickening or fluid, was present in practi- 
cally all of the cases, and was the predomi- 
nant roentgenographic finding in some. In 
the case recorded by Rose, pleurisy with 
effusion and a secondary collapse of the 
right lung were the only pathologic changes 
found in the thorax at necropsy. It is pos- 
sible that X-ray treatment was responsible 
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for the pleurisy in this case, since no other 
cause was discovered. The records of the 
three remaining cases, in which the thorax 
had been treated by the X-ray, and in which 
necropsies were performed, are of little 


Fig. 8. Dog F652. Roentgenogram of the inflated 
lungs. With the exception of the right lower lobe, the 
entire right lung shows a marked increased density. 
(Compare with Fig. 7.) 


value, since metastasis to the lungs, medias- 
tinum or pleura had existed prior to the 
treatment, and at the postmortem examina- 
tion relatively the same conditions were 
found. 

A careful study of certain of the reported 
cases makes it apparent that other changes 
are present besides pleural involvement, 
the nature of which has not yet been deter- 
mined. In these cases the lesions in the 
roentgenogram appear very dense, sharply 
circumscribed, and with bands and linear 
markings running in all directions. This 
is associated with a retraction of the lung, 
fixation and elevation of the diaphragm, 
and retraction of the mediastinal structures 
towards the involved side. A definite re- 
striction of expansion of the involved side 
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is observed fluoroscopically. This roent- 
genographic picture has been interpreted as 
characteristic of pulmonary fibrosis, and 
when in the subsequent case reports the 
term “pulmonary fibrosis” is used, it will 


Fig. 9. Dog G785. Photograph of the inflated lung, 
showing discoloration and non-expansion of the right 
upper lobe corresponding to the area receiving the 
irradiation. 


be defined according to this interpretation. 
With this type of lesion the patient’s gen- 
eral condition is much better than would be 
expected from the extent of the lesion, as 
noted in the roentgenogram. 

A number of such cases have been ob- 
served at the Mayo Clinic and three have 
been selected which seem to be illustrative 
of the changes described by other observers. 
The predominating symptoms were: an 
acute onset, non-productive cough, dyspnea 
on exertion, distress and sometimes pain in 
the affected side of the chest, and cardiac 
embarrassment. In all of these cases the 
onset was acute, the condition simulating 
influenza or cold in the chest, with pain, 
fever, malaise, and productive cough. The 
early symptoms gradually subsided, to be 
replaced by the symptoms already enumer- 
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ated. In several cases it was possible to 
get roentgenograms of the chest during the 
stage of acute involvement. A definite in- 
filtration was observed, fairly well local- 
ized, comparable to the consolidation in 


Fig. 10. Dog G785. Roentgenogram of the inflated 
lung. The area of lung affected is sharply delimited, 
corresponding to the area receiving the irradiation. 
Microscopic sections from this area show a marked in- 
crease in connective tissue in the alveolar walls, about 
the bronchi and blood vessels, and in the subserous 
areolar tissue. 


cases of bronchopneumonia, or early ab- 


scess. The infiltration was not homogene- 
ous, but mottled in appearance; later it 
decreased, becoming denser and quite defi- 
nitely fibrotic. In all of the roentgeno- 
grams taken in the later stages there was 
evidence of pleural involvement, such as 
adhesions to the diaphragm, thickened 
pleura, and retraction of mediastinal struc- 
tures. The retraction may have been partly 
due to a fibrotic process in the lung. 

The amount of irradiation necessary to 
produce these changes varied greatly, de- 
pending on the type of case, type of irra- 
diation, filters used, and other factors 
known and unknown, of which intercurrent 
infection of the lungs is perhaps one of the 
more important. Apparently, patients sus- 
ceptible to X-rays, as manifested by a 
marked skin and severe systemic reaction, 
were the ones who showed a special ten- 
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dency to infiltration of the lung following 
treatment directed to the thorax. As a rule 
at least three courses of treatment had been 
given prior to the appearance of the 
changes. The interval between the last 


Infiltrated area 


of right auricle 


4 


Left. auricle 


Fig. 11. Dog G726. The thickening and the pe- 
techial hemorrhages observed in the anterior lateral 
wall of the right auricle. The left auricle, which was 
protected from the effects of the X-rays, is apparently 
normal. 


course and the appearance of pulmonary 
symptoms varied somewhat, being usually 
from two to three weeks. 


ILLUSTRATIVE CASES 


Case 1 (A403891). A woman, aged 
forty-four years, came to the Clinic Sep- 
tember 5, 1922, because of a large mass in 
the left breast, and enlarged axillary 
glands, which had been first noticed six 
months previously. 

A roentgenogram of the chest made dur- 
ing the general examination was negative. 
Because of the extensive involvement of the 
lymph nodes, operation was not advised, 
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and the patient was referred for X-ray 
treatment September 11, 1922. 

The technic of each treatment was as fol- 
lows: kilovolts 135; target-skin distance 40 
cm.; filtration 0.5 millimeter of copper 


Dog G726. Drawing of the heart with the 
right auricle in situ. The surface of the auricle is 
blotchy and discolored, due to numerous _petechial 
hemorrhages, not only on the surface, but throughout 
the wall. On palpation the wall was quite rigid, due 
to the marked thickening. (Compare with Figure 11.) 


Fig. 12. 


and 1.0 millimeter of aluminum; milliam- 
peres 5, and time 90 minutes. The right 
thorax was treated in a total of four, and 
the left in a total of nine areas, four of 
which were concentrated on the left breast, 
the rays being focused at an angle of about 
45 degrees. 

The next course was begun October 16, 
the dosage being the same as in the previ- 
ous course. The patient’s health remained 
good, except for the nausea and vomiting 
following each treatment. There was only 
a moderate skin reaction. November 21, a 
third course was begun, but the technic was 
changed so that there would be more effect 
on the superficial structures. The treat- 
ment factors were: kilovolts 135; target- 
skin distance 40 em.; filter 6 mm. alu- 
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minum; milliamperes 5, and time 40 min- 
utes. About two weeks after this treatment 
the patient “caught cold,” developing a 
paroxysmal productive cough; the sputum 
was blood-tinged on several occasions. Af- 


Fig. 13. Dog G785. Photomicrograph illustrating 
the marked increase in thickness of the pleura and the 
alveolar walls. In both instances this is due to an 
increase of connective tissue greater than normal. 
(X 60) 


ter recovering from the cold, the patient 
continued to have pain in the lower chest 
and ribs, especially on the left side. No 
treatments were given in December, owing 


Fig. 14. Dog. G785. Control section from the left lung 
of the same animal, which was protected from the ef- 
fects of the X-ray. The pleura and lung parenchyma 
are apparently normal. (Compare with Figure 13.) 
(X 60) 


to her condition. These subacute symptoms 
persisted until January 9, 1923, when an 
acute condition of the lung developed, and 
she was confined to bed for almost ten days 
with a high fever, productive cough, dysp- 
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nea, and pain in the left lower chest. How- 
ever, she was able to report for examina- 
tion and treatment January 23, at which 
time a full course was given, the dosage be- 
ing somewhat increased over that used in 


Fig. 15. Rabbit 578. Section from the right lower 
lobe, showing the marked increase in thickness of the 
alveolar walls. The air spaces are decreased in number 
and size. The lining epithelium of the alveoli remain- 
ing appears to be intact. (X 60) 


her last course of treatments. A roentgeno- 
gram taken at this time disclosed a thick- 
ened pleura at the left base, and extensive 
infiltration of the left lower lobe resem- 
bling an abscess (Fig. 1). Despite the ex- 
tensive involvement, as revealed in the 
roentgenogram, the patient’s condition con- 
tinued to improve steadily, and February 
26 X-ray examination of the thorax re- 
vealed quite a different picture. Pleural 
thickening was still present at the left base, 
but it was limited to the periphery, and the 
infiltration had disappeared. The heart 
was drawn somewhat to the left; the condi- 
tion was clearly a chronic fibrous process 
in the pleura and possibly in the lung 
(Fig. 2). By March 9, the patient had re- 
covered sufficiently to go home. At this 
time her only symptoms were a slight non- 
productive cough and dyspnea on exertion. 
Her general health was excellent, and she 
had gained in weight and strength. Word 
was received of her unexpected death April 
14, 1923. 

Comment.—There several fairly 
good reasons for ascribing the intrathoracic 
changes observed in this case to the effects 


are 
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of X-ray treatment rather than to metas. 
tasis: 

1. The definite fibrotic appearance of 
the lesion in the roentgenogram with adhe. 
sions to the diaphragm and retraction of 


Fig. 16. Rabbit 578. A section under higher mag- 
nification to bring out the cellular structure. There is 
a noticeable increase of connective tissue. The leuko- 
cytes are not abnormally increased. (X 200) 


the heart is not at all typical of the appear- 
ance of metastasis. The infiltration when 
first observed could well have been malig- 
nant, but in such event the lesion would 
have been progressive, instead of shrink- 
ing, and becoming fibrotic. 

2. Rather spectacular results were ob- 
tained in the treatment of the primary tu- 
mor and the associated glandular involve- 
ment. When the patient was examined 
March 6, no palpable lymph nodes could 
be found, and the huge mass which had in- 
volved almost the entire breast had disap- 
peared. 

3. The changes in the lung observed in 
the roentgenogram corresponded closely to 
the area which had received the cross-fire 
of the four beams of rays focused on the 
left breast. If metastatic nodules did sue- 
ceed in becoming implanted, it was under 
a terrific bombardment of the X-rays and 
the tumor must have been almost immune 
to the effects of X-ray treatment. In real- 
ity the exact converse of this was true. In- 
tercurrent infection probably played a very 
important part, and possibly was respon- 
sible for the untimely death of the patient. 

Case 2 (A379364). A woman, aged 


forty-four years, was referred to the Clinic 
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in December, 1921, because of an ulcerat- 
ing carcinoma in the upper outer quadrant 
of the right breast. 

Roentgenograms were negative. A rad- 
ical operation was performed December 14, 
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Fig. 17. Rabbit 578. Control section from the left 
lung, which was protected from the effects of the roent- 
gen ray. (X 


and December 26 X-ray treatment was be- 
gun. The technic used during this course 
of treatments was similar to that in Case 1, 
except that there was no cross-firing over 
the right breast. The patient returned home 
with instructions to consult a roentgenolo- 
gist in her community for further treat- 
ment. She received four courses in Feb- 
ruary, March, April, and July, 1922. Fol- 
lowing the treatment in February she had 
had what she thought was a severe cold with 
a productive cough, slight fever, and 
marked nasal discharge. Symptoms were 
not severe enough to confine her to bed, but 
she was weak and tired for several weeks. 
On reporting for her April treatment she 
complained of a cough and slight shortness 
of breath, but a fluoroscopic examination of 
the chest was negative. In July she still 
complained of the cough and dyspnea, and 
a roentgenogram of the chest disclosed 
marked adhesions at the right base of the 
lung, slight pleural thickening, and appar- 
ent fibrosis of the right lung. Except for 
the cough, the patient’s general condition 
was excellent. She returned to the Clinic 
October 20, 1922, for advice as to further 
treatment. She still complained of a dry 


cough with pain at the right base on deep 
inspiration. Roentgenograms disclosed ex- 
tensive fibrosis of the right lower lobe to 
the level of the second rib anteriorly, and a 
slight retraction of the base with pleural 


Fig. 18. Dog G774. Section from the involved area 
showing an increase in the thickness of the alveolar 


walls. (X 60) 
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Fig. 19. Dog G774. Control section from the left 


lung which was protected from the effects of the X-ray. 
(X 60) (Compare with Figure 18.) 


bands running to the periphery. There was 
no evidence of metastasis (Fig. 3). The 
clinician to whom the patient was referred 
reported as follows: 

“The entire right chest is fixed by pleu- 
ral adhesions which prevent normal respira- 
tory movements. Below the eighth rib the 
pleura is too dense to permit sounds to 
reach the ear. Above this, especially an- 
teriorly, pleural rubs can be heard. One 
must conclude from the extensive involve- 
ment of the pleura and lung that this is a 
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Fig. 20. Dog G652. Section from the involved lobe 
showing a slight increase in the thickness of the alveo- 
lar walls. (X 120) 
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Fig. 21. Dog G652. Control section from the left 
lung of the same animal, protected from the effects of 
irradiation. (X 120) 


fibrosis more probably due to X-ray treat- 
ment than to carcinoma, since the patient’s 
physical condition is too good to permit a 
diagnosis of extensive pleural metastasis.” 
A letter dated February 2, 1924, from this 
patient contained the information that her 
general health was excellent. She had 
gained twenty pounds in weight during the 
preceding sixteen months. However, she 
still complained of the cough and the short- 
ness of breath on exertion. In a_ recent 
roentgenogram the appearance of the lung 
and the changes in the pleura were practi- 
cally the same as in October, 1922, an in- 
terval of eighteen months. 

Case 3 (A387202). A woman came to 
the Clinic March 24, 1922, because of a 


tumor in the right breast which she had 
first noticed five months before. 

A radical amputation of the breast was 
performed March 28. The pathologist’s 
report on the removed breast was carcinoma 


Fig. 22. Rabbit 578. Section from the right lower 
lobe showing an increase in thickness of the alveolar 
walls, together with a marked increase in the thickness 
of the walls of the blood vessels. This increase is 
largely in the region of the pars media. (X 60) 


and diffuse chronic mastitis. No evidence 
of lymph-node involvement was found, and 
the roentgenogram of the chest was nega- 
tive. X-ray treatment was begun April 10. 
The technic used was the same as in Cases 
1 and 2, the right chest being more inten- 
sively treated. The patient returned home 
and was referred to a roentgenologist in her 
community for further treatment. She con- 
tinued well until May, 1923, when she con- 
tracted a cold soon after one of her treat- 
ments. The cold persisted about two 
months, during which time there were a 
slight fever and a non-productive cough. 
Later, dyspnea on exertion and an uncom- 
fortable feeling in the entire right chest 
were complained of. 

The patient returned to the Clinic July 
18 for advice. She had been told that there 
was metastasis to the lungs. Her chief com- 
plaint was the dyspnea, cough, and distress 
throughout the right chest. She was weak, 
but there was very little if any weight loss. 
Physical examination disclosed a marked 
pulsation in the spaces between the ribs of 
the right thorax, a tracheal tug, and dull- 
ness over the entire right side. The roent- 
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genogram of the chest was typical. A 
pleural thickening of the entire right chest 
drew the heart entirely to the right. There 
was also a retraction of the right lung from 
the peripheral wall of the chest. The whole 
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Fig. 23. Rabbit 578. Section from the left lung 
which was protected from the effects of the irradiation. 
The blood vessel and lung parenchyma are normal. 
(X 60) 


process could best be interpreted as an ex- 
tensive fibrosis involving both the lung and 
pleura (Fig. 4). A letter has been received 
recently from the patient in which she says 
that she has not noticed a change in her 
respiratory symptoms during the last two 
years. She is still very weak owing to the 
marked dyspnea, and is subject to frequent 
acute exacerbations of symptoms with fever 
and distress in the involved side, but these 
attacks are not severe enough to confine her 
to bed. She has not lost weight; in fact, her 
general health is good despite the extensive 
pulmonary involvement, and she is able to 
carry on her work. 


DISCUSSION OF CASES 


Several cases have been observed at the 
Clinic following X-ray treatment of the 
thorax that were frankly indeterminate in 
nature. There was usually an acute onset, 
following which the physical findings and 
the roentgenograms of the chest simulated 
the infiltration of the lung observed in cases 
in which the changes were undoubtedly the 
result of X-ray treatment. Unfortunately, 
the patients lived only a relatively short 
time, so that the cause of death was uncer- 
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tain. According to Wintz, Tyler, and oth- 
ers, intrathoracic changes following treat- 
ment are not fatal, and might be interpreted 
as metastasis. If the infiltration was metas- 
tatic in origin, it was somewhat atypical in 


Fig. 24. Rabbit 580. Section from the involved area 
showing an increase in the thickness of the alveolar 
septa together with a marked increase in the thickness 
of the walls of the blood vessels. (X 60) 


appearance and appeared rather promptly 
after X-ray treatment. 

Lee and Herendeen have given an excel- 
lent description of the roentgenographic 
picture and the symptoms observed in cases 
of pulmonary metastasis following carci- 
noma of the breast. Their patients devel- 
oped definite subjective symptoms, espe- 
cially shortness of breath, and a dry, hack- 
ing cough. The onset of the cough was 
often sudden; the patients felt that they had 
caught cold. The symptoms, especially 
the cough and the dyspnea, became progres- 
sively worse. The earliest roentgenographic 
findings consisted of hazy, line-like streaks 
along the bronchi, extending in a radiating 
manner from the hilus outward into the 
parenchyma of the lung. This condition 
was usually bilateral, but more pronounced 
on the side corresponding to the primary 
tumor. At times there was an ill-defined 
mottling, which, in the marked cases, was 
similar in appearance to miliary tubercu- 
losis. There was also enlargement of the 
lymph-nodes at the hilum of the lung. 
Roentgenographic findings were corrobo- 
rated in cases which came to necropsy, 
since they were usually a diffuse carcino- 
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Fig. 25. Dog G785. Section from the involved area 
showing an increase of connective tissue around the 


bronchus. (X 60) 
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Fig. 26. Dog G785. Control section from the left 
lung which was protected from the effects of the X-rays. 
(Compare with Figure 25.) 


matous infiltration of the lung along the 
bronchi. From this description one can see 
the difficulty of making a clear-cut diag- 
nosis between metastasis and pulmonary 
infiltration resulting from X-ray treatment. 

However, in the three illustrative cases 
recorded here it is probable that the X-rays 
were primarily the cause of the changes 
observed, since the roentgenograms and the 
clinical course were not characteristic of 
pulmonary metastasis. Two of the patients 
are still alive and in good health, two years 
from the onset of the lesion. 

Pleural involvement was apparently a 
constant finding which varied markedly in 
degree in each case. It is difficult to deter- 
mine whether the pleural changes were pri- 


mary or secondary to the involvement of 
the lung, or to determine their exact signifi. 
cance, without having made a pathologic 
examination. Besides the pleural involve. 
ment, definite lung changes were observed, 


Fig. 27. Dog G785. Section from the involved lobe 
on the right side showing an increase in the connective 
tissue around the blood vessels. (X 60) 


These may be classified into two distinct 
groups: (1) the acute infiltration of several 
weeks’ duration at the onset, and (2) the 
chronic changes in which there is an appar- 
ent fibrosis. The histories of these cases 
emphasize the fact that an acute inflamma- 
tory process must take place in the early 
stages of the affection. The sudden onset 
with pain, dyspnea, and elevated tempera- 
ture all point to such a process. If the 
process is infectious, it can be explained 
either on the basis of incidental infection, 
or of a diminished resistance on the part of 
the lung and pleural tissues, as a direct re- 
sult of roentgen therapy. On the other 
hand, there is a possibility that the process, 
while inflammatory in nature, is due not to 
an infection, but to an irritation of the tis- 
sues by the roentgen ray. Unfortunately, 
no necropsies are on record which give a 
clear conception as to what takes place in 
the lung following X-ray treatment, and ex- 
perimental evidence was necessary in order 
to afford a pathologic background for the 
clinical diagnosis in these cases. Both 
acute and chronic lung changes have been 
produced in the lungs of animals, and I 
shall report these experimental findings in 
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detail. In this connection the experiments 


of Warren and Whipple must be mentioned, 
in which a relatively large amount of X-rays 
directed to the thorax failed to produce 
pathologic change. However, these authors 


Fig. 28. Dog G785. Control section from the left 
lung of same animal, showing normal blood vessels. 


(X 60) 


divided the total dosage into seven areas, so 
that each area received only a small amount. 
Further, with one exception, they did not 
give a series of exposures over the same 
area, and so did not meet the same condi- 
tions that are found following X-ray treat- 
ment of the thorax for malignancy. 


EXPERIMENTAL OBSERVATIONS 


The purpose of these experiments was 
twofold: first, to determine whether the 
X-rays had any influence on normal lung 
tissue, and second, to ascertain, by gross 
and microscopic studies, the exact nature 
of such lesions if they occurred as a result 
of irradiation of the thorax. 

To this end all animals, control and ex- 
perimental, were carefully selected so that 
normal tissues would be found on examina- 
tion, provided no tissue changes had oc- 
curred as a result of the irradiation. The 
control animals were kept in the same sur- 
roundings as the animals that were irradi- 
ated. Sufficient time was allowed to elapse 
before the experiments were begun, so that 
any animal contracting distemper could be 


discarded. 
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Fig. 29. Rabbit 580. Section from area irradiated 
showing coagulum (edema) in the air spaces and the 
increased prominence of the alveolar septa due to dilata- 
tion and congestion of the capillaries in the walls. 


(X 60) 


Fig. 30. Control rabbit. Normal lung parenchyma. 
(X 60) (Compare with Figure 29.) 


As the changes of the thorax were the 
only ones in which I was interested, no at- 
tempts were made to examine the blood or 
urine. A careful clinical history was kept, 
especially with regard to respiratory symp- 
toms, of loss of weight, and other findings 
which might be attributed to the effects of 
the irradiation. 

The experiments were made first on rab- 
bits, but later, in order to demonstrate that 
the changes observed were not due entirely 
to the rabbits’ susceptibility to the effect of 
X-rays, dogs were used, since they are more 
resistant. From 0.25 to 0.5 gr. morphin 
was used to keep the dogs quiet during 
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tail to bring out more clearly the intensity 
of the treatment and the results obtained, 
The changes observed in the other animals 





Fig. 31. Dog F511. Section from area irradiated 
showing marked edema and congestion of the lung 
parenchyma. (X 60) 


Control section from the left 


Fig. 32. Dog FSI1. 
(X 60) (Compare with 


Jung of the same animal. 
Figure 31.) 


treatments. In the first few experiments no 
attempt was made to limit the exposure to 
one side of the thorax, and other animals 
were used as controls. Later the exposure 
was limited to the right side of the thorax 
and the left lung used as a control. This 
method is preferable since the nature of the 
changes can be determined more accurately 
with a part of the animal’s own lung for 
comparison. A permanent alopecia was 
noticed in all of the animals corresponding 
to the areas receiving the irradiation, but 
no burns were produced (with but one ex- 
ception) even in the animals receiving the 
most intensive treatment. Apparently the 
skin of fur-bearing animals, especially 
dogs, is much more resistant to the effects 
of X-rays than the skin of man. A few of 
the typical experiments are tabulated in de- 


Fig. 33. Dog G774. Section through the wall of the 
right auricle showing hyalinization and cell necrosis. 
(X 30) 


receiving X-ray treatments are entirely in 
agreement with the changes recorded in 
these experiments. Twelve necropsies were 
performed. 

Rabbit 578.—April 15, 1923, the animal 


and a control were isolated. Both were in 


good condition and quite active. No 
change was made in their diet or living 
conditions. The control rabbit, which re- 
ceived no irradiation, remained in good 
condition throughout the experiment. 

The first irradiation was given May 27, 
the area being limited to the right anterior 
thorax (Table 1). A total of 140 milliam- 
pere minutes was given through an area 
3 by 3 em., the rest of the body being 
screened by lead 2 mm. in thickness. From 
May 27 to November 12, daily observa- 
tions were made, but no change was noted 
in the animal’s condition, except a_ slight 
loss of weight following each treatment, 
apparently due to anorexia. The rabbit re- 
covered its appetite at the end of three or 
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four days and immediately began to gain 
weight. November 13 the animal became 
dyspneic and refused food. Its condition 
grew progressively worse, especially the 
dyspnea, which was marked; it appeared 
weak and dull, and lost weight rapidly. In 
a few days it became practically moribund. 
November 20 it was killed under chloro- 
form anesthesia and necropsy was _per- 


formed at once. 
TABLE 1 


IRRADIATION OF Rappit 57: 


y 
ea 
fo =) 


Voltage (peak) 
measured by 
sphere gap 


method ky. 
Current 
milliamperes 
Target skin 
distance, cm 
Time, minutes 


Date Area exposed 
5/27/23 Area over right 
anterior thorax 


6/16/23 Area over right 
posterior thorax 
3 by 4 cm.... 85 
6/23/23 Area over right 
anterior thorax 
2 py Ss CM.... Bd 
7/23/23 Area over right 
anterior thorax 
3 by 3 cm.... 85 
11/5/23 Area over right 
anterior thorax 
3 by 4 cm.... 85 5 25 


areas of alo- 


Necropsy findings.—Two 
pecia, corresponding to the areas irradiated, 


were found over the right thorax. On 
opening the abdomen, the peritoneum was 
smooth and glistening, and no gross ab- 
normalities were noted. The mucosa of 
the intestines and stomach was normal. On 
removing the chest wall, about 25 c.c. of 
pleural fluid was found in the right pleural 
cavity, and there were numerous adhesions 
between the visceral and parietal pleure. 
Fibrinous adhesions and increased fluid 
were found in the pericardial cavity. The 
left lung was crepitant throughout and nor- 
mal in consistency. The right lung was 
markedly increased in density, especially 
the middle lobe, which had shrunk to about 
one-fifth of its normal size. On section the 
entire right lung cut with increased resis- 
tance, especially the middle lobe. The cut 
surface was smooth, and the normal mark- 
ings were obscured. 

The lungs of the control animal were 
normal throughout, so far as could be de- 
termined by gross examination. 
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Microscopic findings.—In the right low- 
er lobe, the alveolar walls were markedly 
increased in thickness, so much so that in 
some areas the air spaces were completely 
obliterated. The remaining air spaces were 


Fig. 34. Dog G774. Section taken through the wall 
of the left auricle. which was protected from the effects 
of the X-rays. (X 30) (Compare with Figure 33.) 


much smaller than normal, but the lining 
epithelium of the alveoli was intact. There 
was an increased amount of connective tis- 
sue about the bronchi and blood vessels 
and a marked increase in the thickness of 
the walls. of the blood vessels in the in- 
volved area. This increase was largely in 
the region of the pars media. 

In the right middle lobe, the prolifera- 
tion in the alveolar walls was so marked 
that the air spaces had been completely 
filled, and no air-containing structures re- 
mained. Examined under higher power, 
the majority of the cells in this area were 
found to be connective-tissue cells which 
took the characteristic red stain when van 
Gieson’s staining method was used to dem- 
onstrate fibrous tissue. Leukocytes were 
not present in excess in any of the sections 


examined. The left lung was normal ex- 
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cept for a few areas in which the alveolar 
walls were slightly increased in thickness. 
The lungs of the control animal were nor- 
mal throughout when examined microscop- 
ically. 


Fig. 35. Dog G785. Section through the wall of the 
right auricle, showing an extensive area of cell necrosis. 
Under higher power the area is made up of cellular 
debris, an extravasation of red blood corpuscles, hyaline 
masses, and a marked increase of connective tissue, 
especially around the periphery of the area. The tissue 
surrounding the area shows degenerative changes and 
an increased amount of connective tissue present. 
(X 60) 


Comment.—The findings in the lung in 
this case typify the changes noted in the 
lungs of other rabbits receiving irradiation 
over a prolonged period. This rabbit also 
had pleural and pericardial involvement, 
being the only animal in the series to show 
such changes. 

Rabbit 582.—The animal was isolated 
November 1, 1923, in good condition. 
From November 2, 1923, to January 28, 
1924, daily observations were made; no 
changes were noted in the animal’s condi- 
tion. The rabbit was given only two X-ray 
treatments (Table 2). There was no ap- 
preciable effect following the first treat- 
ment, but seven days after the second treat- 
ment the animal began to fail, appearing 
dull and weak, and losing rapidly in 
weight and strength. Within forty-eight 
hours it developed marked dyspnea. The 
animal, apparently, was not using the right 
side in respiration. The temperature was 
elevated from 37° to 39° C. Symptoms 
became progressively worse, especially 


RADIOLOGY 


dyspnea, and February 2 the animal was 
killed under chloroform anesthesia. 
Necropsy findings——The animal was 
quite emaciated, but otherwise normal, 
The peritoneum was smooth and glistening, 
and no gross abnormalities were noted, 
The mucosa of the intestines and stomach 
appeared normal. The pleural cavity was 
free from excessive fluid or adhesions. The 
left lung was collapsed, of normal color 
and consistency, and crepitant throughout. 
The upper lobe of the right lung was ap- 
parently normal, but the lower lobes (cor- 
responding to the area irradiated within 
the limits allowable for respiratory move- 
ments) were only partially collapsed, dark 
red in color, firm in consistency, and not 
crepitant. Grossly these lobes suggested 
marked passive congestion, or pneumonia. 


TABLE 2 
IRRADIATION OF Rasspit 582 


oltage (peak) 


measured by 
sphere gap 


method kv. 
Current, 
milliamperes 
Target skin 
distance, cm. 
millimeters 
of aluminum 
Time, minutes 


Filter, 


Date Areaexposed > 
12/30/22 Area on right 
anterior thorax 
over lower 
lobes 1.25 cm. 
in diameter 
(circular in 
shape) 
1/22/23 Circular area 
on right ante- 
rior thorax 
correspond- 
ing to the first 


135 


20 4 60 


Microscopic findings.—In the right lung 
the alveolar walls were slightly more promi- 
nent than those in the left lung, due to the 
capillaries which were dilated and packed 


with red blood corpuscles. The alveoli 
were filled with coagulum (edema) in 
which were a few desquamated epithelial 
cells. The blood vessels throughout the en- 
tire affected area were somewhat dilated 
and filled with red blood corpuscles. The 
pleura was not increased in thickness and 
appeared to be normal. The leukocytes 
were increased somewhat over normal, but 
this increase could easily be accounted for 
by the marked congestion. There was no 
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demonstrable lesion found on microscopic 
examination of the left lung. 

Comment.—The findings in this case are 
typical of the changes noted in the other 
experimental animals which had received 
excessive amounts of irradiation, and in 
which acute symptoms were noted. The 
changes consisted of marked edema and 
congestion of the area subjected to the ir- 
radiation. The symptoms coincide very 
closely with the symptoms observed in clin- 
ical cases at the onset of the affection. The 
changes found may explain the characteris- 
tic infiltration observed in the roentgeno- 
grams taken during the early stages of the 
affection in clinical cases. 

Dog G785.—The dog was isolated Octo- 
ber 1, 1923, in good condition, and_re- 
mained so throughout the experiment, ex- 
cept for a transient loss of weight follow- 
ing each treatment, and slight dyspnea the 
last few weeks of life (Table 3). Febru- 
ary 28, 1924, the animal was killed under 
chloroform anesthesia. 


TABLE 3 
IRRADIATION OF Doc 


Q 
~I 
oO 
a 


oltage (peak) 


measured by 
sphere gap 


method ky. 
Current, 
milliamperes 
Target skin 
distance, cm. 
Time, minutes 


Areaexposed > 
3 Area 8 by 8 
cm. on upper 
part of right 
anterior 
thorax 
23 Area 8 by 8 
em. on right 
lateral thorax 
CO... 73 € 
sponding in 
position 
to first area. .135 
23 Area 8 by 8 
em. on right 
anterior thorax 
same as 


5/24 Area 8 by 8 
cm. on. ante- 
fier right 
thorax same 


as first area. .135 5 12 6 60 


Necropsy findings—There were two 
areas of alopecia over the right thorax, cor- 
responding to the areas irradiated; other- 


wise the animal appeared normal. On 
opening the abdomen, the peritoneum was 
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smooth and glistening, and no gross ab- 
normalities were noted. The intestinal mu- 
cosa appeared to be normal. The pleural 
cavity was free from fluid or adhesions. 
There was an area of reddish-blue discol- 
oration in the right upper lobe, correspond- 
ing to the area irradiated. Aside from this, 
the lungs appeared to be normal. The left 
lung was free, of normal consistency, and 
crepitant throughout. The right lung was 
free, crepitant, and normal in consistency, 
except in the area of discoloration, which 
was quite firm on palpation. When the 
lungs were washed free of blood, they 
turned white, with the exception of the af- 
fected area, which retained its red-blue 
color. On attempted inflation all of the 
lobes expanded to normal size, with the ex- 
ception of the affected lobe. On section, 
this lobe cut with an increased resistance, 
and the normal lung markings were ob- 
scured in the cut surface. The anterior 
wall of the right auricle of the heart was 
markedly thickened, and scattered through- 
out the wall of the heart there were what 
appeared to be numerous petechial hemor- 
rhages. 

Microscopic findings.—The entire left 
lung and the lower lobe of the right lung 
were normal. In the affected lobe the al- 
veolar walls were markedly increased in 
thickness, so much so that the air spaces 
were somewhat encroached on. The alveoli 
were smaller than normal, but the lining 
epithelium was intact in most areas. How- 
ever, in those areas in which desquamation 
had occurred it was quite marked. The 
walls of the blood vessels were thickened. 
There was an increased amount of connec- 
tive tissue around the bronchi and blood 
vessels (demonstrated by van Gieson’s 
stain). The pleura was markedly thick- 
ened, and there was a marked increase of 
the connective tissue in the subserous areo- 
lar tissue (determined by van Gieson’s 
staining method). In the wall of the right 
auricle were areas of cell necrosis, extrav- 
asation of red blood corpuscles, and ne- 
crotic muscle fibers fused into hyaline 
masses. There was also marked prolifera- 
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tion of connective tissue, not only in the 
necrotic areas, but around the blood vessels 
and other adjoining structures. 
Comment.—The findings in this case are 
typical of the findings in the other experi- 


ire 
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Fig. 36. Dog G726. Section from the wall of the 
right auricle showing the extravasation of red blood 
corpuscles and the increase of connective tissue. 


(X 120) 


ments in which dogs were used. The mi- 
croscopic sections taken from the affected 
area showed a marked proliferation of the 
connective tissue in all of the lung struc- 
tures in which it normally occurs, that is, 
around the bronchi and_ blood vessels, in 
the subserous areolar tissue of the pleura, 
and in the alveolar walls. The microscopic 
changes noted in the wall of the auricle 
were found in all but two of the dogs, and 
in these the irradiation had been directed 
either too high or too low to strike the 
heart. 


DISCUSSION OF THE RESULTS OF THE 
EXPERIMENTS 


It is known that the X-ray has a marked 
influence on the tissues of the body. The 
skin changes due to excessive X-ray treat- 
ment have been familiar to all roentgenolo- 
gists since the accidental production of 
burns among the pioneer workers with the 
X-ray. The effects of X-ray treatment on 
lymph tissue is also well known. Weis, 
Kotzareff, Mollow, Haendly, and many 
others have reported the effects of radium 
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and X-ray on the uterus and ovaries jn 
which an increased amount of fibrous tis. 
sue and occasionally an endarteritis oblit. 
erans is found following treatment. More 
recently Warren and Whipple, Martin, and 


Fig. 37. Dog G726. Control section from the wall 
of the left auricle which was protected from the effects 
of the X-rays. (X 120) (Compare with Figure 36.) 


others have noted the ulcerative and fibrous 
tissue changes in the intestine following in- 
tensive treatment by the X-ray. The effects 
of such treatment on malignant growths, 
fibromas, and so forth, are well known, and 
will not be discussed here; the changes pro- 
duced are a decided factor in the selection 
of the X-ray as a therapeutic factor in these 
conditions. In view of these facts, it is not 
surprising to find pulmonary and pleural 
changes following intensive X-ray treat- 
ment. Just hew these changes are brought 
about has not yet been determined, but 
when in a given series of experiments all 
of the animals show definite changes cor- 
responding to the area irradiated, it may 
be concluded that the X-ray is, in part at 
least, responsible for the change. 


CHANGES NOTED ON GROSS EXAMINATION 


1. Pleurisy with increased fluid and 
adhesions in one case. 

2. Pericarditis with increased fluid and 
adhesions in one case. 

3. A reddish-blue discoloration of the 
surface of the lung corresponding to the 
area irradiated within the limits allowable 
for réspiratory movements of the lung. 
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This discoloration persisted even in cases 
in which the lung was washed free from 
blood. 

4. Non-expansion of the area irradi- 
ated when the lungs were inflated (Figs. 5, 
6, 7, 8, 9, and 10). 

5. On palpation, the areas irradiated 
were firmer in consistency than the normal 
lung. 

6. On cross-section, the areas cut with 
increased resistance. 

7. The cut surfaces did not appear nor- 
mal; in many cases they appeared smooth 
and the normal lung markings were ob- 
scured. They often resembled marked 
passive congestion, or hypostatic pneu- 
monia. 

8. Cardiac changes were observed in 
all but two of the dogs. These changes con- 
sisted in a marked increase in the thickness 
of the wall of the right auricle, which also 
appeared to be the seat of numerous petech- 
ial hemorrhages (Figs..11 and 12). 


MICROSCOPIC CHANGES NOTED IN THE 
AREAS RECEIVING INTENSIVE 
X-RAY TREATMENT 


1. Ina few of the cases, a slight thick- 
ening of the subserous areolar tissue was 
found. This was very marked in one case 
and was associated with an increase of the 
connective tissue normally present (Figs. 
13 and 14). 

2. In every case in which the X-ray 
was used, there was a thickening of the 
alveolar septi. This varied in degree in 
each case; in some cases the air spaces were 
compressed and even obliterated. In one 
case the entire lobe was airless (Figs. 15 to 
21). 

3. Changes in the blood vessels were 
observed in some of the cases. The change 
was limited largely to the pars media, which 
was quite markedly thickened, the thicken- 
ing being due apparently to an increase in 
the connective tissue. The pars intima did 
not appear to be greatly involved; the con- 
dition could not, therefore, be interpreted 
as an endarteritis obliterans. The lumen 
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was narrowed as a result of the increased 
thickness of the wall, but complete obstruc- 
tion was not found, although many sections 
were studied in an effort to determine this 
fact (Figs. 22, 23, and 24). 

4. There was a definite increase in the 

connective tissue around the bronchi and 
blood vessels, the increase being especially 
marked around the latter. This increase 
was best demonstrated by the van Gieson 
stain, in which the connective tissue stained 
red (Figs. 25, 26, 27, and 28). 
5. In the early stages of the affection, 
the microscopic picture is that of a marked 
edema, the air spaces being filled with 
coagulum and a few desquamated epithelial 
cells. This is associated with a marked 
congestion; the blood vessels, especially the 
capillaries in the alveolar walls, are packed 
with red blood corpuscles. Careful search 
in these sections failed to reveal an exces- 
sive number of leukocytes (Figs. 29, 30, 
31, and 32). 

6. Microscopically, the right anterior 
auricular wall disclosed numerous areas of 
cell necrosis, proliferation of connective 
tissue, extravasation of red blood cor- 
puscles, and necrotic muscle fibers fused 
into hyaline masses (Figs. 33, 34, 35, 36, 
and 37). 

Whether or not the changes observed are 
permanent is still a matter of conjecture. 
One of the rabbits irradiated showed 
marked changes when it was killed and 
examined after an interval of nine months. 
I have set aside certain animals that have 
been irradiated, and these will be necrop- 
sied at varying intervals to demonstrate the 
chronicity of the changes and the character 
of the chronic changes produced. From a 
microscopic study of the parenchyma of 
the lung in these experiments, it seems 
doubtful that the changes observed will ever 
clear up, especially those in the walls of 
the blood vessels, and the proliferation of 
connective tissue in the alveolar septa and 
around the bronchi and blood vessels. 

One of the dogs was given 900 milliam- 
pere minutes through a filter of 0.3 mm. 
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copper, the area receiving the irradiation 
being 1.5 cm. in diameter, and placed high 
enough so that only the apex of the right 
lobe would be affected by the rays. The 
changes in the lung were sharply delimited, 


Area receiving 


intensive therapy 


Normal Lung, 


ics ea eee 





Fig. 38. Dog G592. Sketch illustrating the delimita- 
tion of the effects of irradiation on the lung. 


corresponding to the area receiving the 
irradiation within the limits allowable for 
respiration (Fig. 38). Warren and 
Whipple have recently shown that changes 
could be produced in the intestine which 
corresponded exactly to the limits of the ex- 
posed area, and that the secondary radia- 
tion produced by the primary direct rays 
had but little effect on the adjoining tissues. 
I believe that this experiment is a confirma- 
tion of Warren and Whipple’s observa- 
tions. 


THE CLINICAL PICTURE IN THE LIGHT 
EXPERIMENTAL FINDINGS 


OF 


Nearly all of the clinical cases had what 
was thought to be pleurisy, cither with fluid 
or adhesions. Experimentally there was 
only one instance in which pleurisy was 
noted. Many of the animals were given 
intensive dosage, so that pleural changes of 
some sort might be expected, in view of the 
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clinical observations. This L... of the 
question merits further investigation. 

The infiltration of the lung observed dur. 
ing the onset of the affection at the time 
when the patient complains of acute symp. 
toms is no doubt an acute inflammation. 
The experimental pathologic picture of this 
stage of the affection is that of a marked 
edema and congestion of the lung, followed 
by a cellular proliferation especially in the 
alveolar walls, the majority of the cells 
probably being connective tissue cells. 
Such acute infiltration may possibly be 
brought on in two ways: first, by an over- 
whelming exposure to the X-rays followed 
by a marked reaction of the tissues, and 
second, a locus minoris resistentize of the 
parenchyma of the lung produced by previ- 
ous irradiation, so that additional exposure 
caused marked reaction. In only one of 
the experimental studies was there any evi- 
dence of infection in the lung. 

Despite the negative experimental evi- 
dence, it is impossible to exclude inter- 
current infection in certain clinical cases, 
as it seems quite probable that almost any 
kind of an infection would be more severe 
in tissues of lowered vitality. 

Fibrosis undoubtedly plays a part in the 
chronic stages of the affection, but atelec- 
tasis cannot be excluded in these cases. The 
superabundance of connective tissue may 
possibly be due to stimulation of tissues by 
the X-ray. On the other hand, it may pos- 
sibly be due to replacement tissue follow- 
ing destruction of the parenchyma of the 
lung by intensive irradiation, or incomplete 
vascular supply, due to the changes in the 
blood vessels. I have been unable to verify 
any of the above hypotheses; and prefer to 
record these changes rather than to specu- 
late on their exact etiology. 

The clinical significance of the changes 
observed in the blood vessels and in the 
walls of the right auricle has not been de- 
termined, 
tensively treated will, no doubt, aid in 
clearing up this point. Changes in_ the 


Careful necropsies in cases in- 
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auricle as marked as these should produce 
clinical symptoms of some sort. 


CONCLUSIONS 


1. Intensive X-ray treatment can pro- 
duce pulmonary and pleural lesions in 
normal animals. Two main types of 
changes are observed: the acute, character- 
ized by marked edema and congestion, and 
the chronic, in which fibrosis and possibly 
atelectasis, play the major part. 

2. In certain clinical cases definite in- 
filtration of the lung is observed in_ the 
roentgenogram together with pleural in- 
volvement, following intensive X-ray treat- 
ment, directed to the thorax. 

3. In view of the experimental findings 
in animals, it is very probable that similar 
changes take place in the lungs and pleura 
in clinical cases. 

4. For these reasons it would seem that 
conservatism is indicated in X-ray treat- 
ment of carcinoma of the breast and other 
superficial malignant lesions of the wall of 
the chest. It would also seem that the less 
penetrating type of irradiation is preferable 
in such cases. 
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Treatment for diseased tonsil.—The possi- 
bility of the complete removal of the diseased 
tissue in the tonsil by excision is remote, and if 
this is not done, the operation tends to spread 
rather than inhibit the process. The author’s 
experience with surgery followed by radiation 
has not been very satisfactory, and after observ- 
ing a large number of cases of cancer in various 
parts of the mouth and throat in which metastatic 
cervical glands were removed by dissection, he 
hesitates to recommend such treatment, as the 
results have been so uniformly disastrous. 

Of the several methods of treatment, the only 
one in the experience of the author which has 
resulted in complete disappearance of the growth 
without recurrence, is the high voltage roentgen- 
ray treatment. Two cases so treated have been 
symptom-free for ten months, and this is the 
first time the author has been able to cause com- 
plete disappearance of large cervical metastases 
at all in such cases. 

When first seen, the cervical region on the af- 
fected side should be treated by the high voltage 
method, a dose being given that will produce a 
well-defined erythema. This has a two-fold pur- 
pose: it attempts to destroy any malignant tissue 
in that region and it chokes up the lymphatics 
and lessens the likelihood of spreading the dis- 


ease when the primary lesion is treated. The fac. 
tors used are, 20 in. skin focus distance, 200 kv., 
4.5 ma., 0.5 mm. Cu. and 1 mm. Al. filters, area 
4 in. sq., time 90 min. The author believes that 
deep therapy is better than radium for this pur. 
pose because it gives a more homogeneous radia- 
tion over the entire area which may be affected, 
After about three days the primary lesion should 
be treated by introducing radium needles or 
emanation tubes into and around the lesion. If 
10 mgm. needles are used, they should be placed 
about 1 cm. apart and left from seven to nine 
hours. If left too long, the resulting slough will 
not heal and the treatment will be unsuccessful. 
It requires about six weeks for the primary le- 
sion to heal, and during this time the patient 
will suffer considerably from pain. Narcotics 
may be necessary and a mild antiseptic mouth 
wash should be used. At the end of about six 
weeks, the deep therapy treatment should be re- 
peated whether there are any visible signs of 
disease or not, and a third or fourth treatment at 
intervals of two months is a wise precaution. 


J. D. Camp, M.D. 


Deep Roentgen and Radium Therapy in Car- 
cinoma of the Tonsil. G. W. Grier. Am. Jour. 
Roentgenol. and Rad. Ther., June, 1924, p. 537. 





PRE-OPERATIVE AND POST-OPERATIVE INTERPRETATION OF X-RAY 
FILMS ABOUT THE HEAD AND NECK * 


By JOSEPH C. BECK, M.D., F.A.C.S., and FRANCIS L. LEDERER, M.D., Cuicaco 


taken mainly with the idea in mind 

of making a diagnosis for surgical 
or non-surgical interference, but the study 
of X-ray films after operation has been 
neglected or treated lightly and only in 
gross errors or medico-legal cases have they 
been called into play. Then, too, the num- 
ber of monographs in the literature which 
deal with diagnosis of diseases of the head 
and neck by the radiogram is relatively 
small. This is especially true if one takes 
into consideration only the publications of 
those authors who have broad experience 
of the clinical and pathologic entities in this 
field. There can be no doubt that radiog- 
raphy of the head, when properly under- 
taken, is distinctly a science—a branch of 
medicine of the utmost importance—but 
itcan rightfully be said that knowledge of 
the pathologic conditions and of their clin- 
ical values is by no means the common 
property of all physicians. 

What is meant by the pre- and post-opera- 
tive study of radiograms? Since we are 
discussing what are virtually radiographic 
shadows in such a diagnosis, we must con- 
sider the structural rarities or densities of 
the parts we are studying. One sees at 
once the necessity of knowing clearly the 
anatomy of these parts, and the importance 
of an accurate knowledge of skull pathol- 
ogy, if anything is to be accomplished by 
the study of radiograms for roentgen diag- 
nosis in diseases about the head. However, 
it is not the object of this paper to compare 
normal dimensions or to delve in cephalo- 
metric measurements, with their varia- 
tions, nor to describe the various pathologic 
changes and states which exist about the 
head and neck, but it is hoped that some 
practical suggestions may be _ presented 
which may be of value to the observer. 


\ S a general rule, radiograms are 


The most frequent diseases about the 
head which we have to consider from a 
rhinologist’s standpoint, are those of the 
paranasal sinuses (frontal, ethmoid, sphe- 
noid and maxillary antrum), which are 
primarily caused by the inflammation of 
the mucous membrane lining these cavities. 
Such inflammatory conditions, whether 
they be simple or associated with edema or 
polypoid degeneration, are productive of 
fluid exudates containing mucus and pus. 
Leaving out foreign bodies from considera- 
tion, if we accept the view that the inor- 
ganic salt content of the tissues is the pre- 
ponderative cause in the production of a 
shadow, it is important to understand the 
chemistry of the inorganic salts. The 
chlorides, phosphates and carbonates are 
the most important salts of the body; the 
potassium salts belong especially to the or- 
ganized tissue elements; the sodium salts 
to the liquids of the body; the calcium 
phosphate and carbonate predominate in 
the bones. The amount and composition 
of the ash of each organ change only within 
narrow limits. Calcium, usually the phos- 
phate, comprises approximately 80 per cent 
of the dried constituents. Especially is this 
true of the regions we are studying and, 
therefore, it is important to recognize this 
salt quantitatively in each particular local- 
ity. While it is necessary to be familiar 
with the relative thicknesses of the walls 
and the shape and size of these cavities, 
variations in the anatomy of the bones 
about the head and neck are so great that 
one must bear in mind that varying opaci- 
ties may cause erroneous deductions based 
upon the fact that they are shadows. 
Stereoscopic radiography, however, offers 
a satisfactory offset to this error. 

The calcium phosphate and carbonate 
salt content in bony and soft structures and 


1From the Clinic of Drs. Joseph C. Beck, Harry L. Pollock, and Francis L. Lederer, North Chicago Hospital. 
Read before the Radiological Society of — America, Rochester, Minn., December 5, 1923, and the Milwaukee 


Oto-Ophthalmic Society, December 18, 1923. 
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in the fluids of the body is subject to physio- 
logic as well as pathologic changes, every 
one of which plays a definite réle, the 
knowledge of which must be mastered. But 
we might say, from the practical standpoint, 
that pyogenic micro-organisms have per- 
haps the strongest influence upon these 
salts, while pressure-atrophies, blood dys- 
crasias, tropho-neurotic conditions, dietary 
or nutritional changes and traumatic de- 
struction are other important factors. 

The réle that fluids of the body play 
in this process is a deposition of calcium 
and other salts, as, for example, following 
trauma (callous formation), calcareous in- 
filtration in inflammatory tissue, as in the 
tympanic membrane or lining of the an- 
trum, accumulative fluids, like pus in the 
cavities, rich in calcium, which, according 
-to the degree and amount, will be rare or 
dense. In calcareous infiltration, there is a 
deposition in the cells or in the intracellu- 
lar substance of larger and smaller gran- 
ules, composed chiefly of phosphate and 
carbonate of calcium. These particles 


when abundant give hardness, brittleness, 
and a whitish appearance to the affected tis- 


sue. These tissues may be all but com- 
pletely permeated with salts, or the salts 
may be scattered in patches throughout the 
tissues. Calcium salts may also be depos- 
ited under abnormal states either in tissues 
or in the retained secretions and excretions 
of the body. Calcification usually occurs 
in areas of reduced vitality as the result of 
some antecedent abnormal process, usually 
of an inflammatory character. The ration- 
ale of their deposition in damaged cells and 
tissues, pathologists state, is not yet clear, 
though much work and discussion has been 
occasioned by this problem. 

The use of agents introduced into cavi- 
ties for increasing shadows or densities is 
of great value in the radiographic studies 
about the head and neck, but thus far not 
enough corroborative study has been pub- 
lished to justify it as a routine method of 
study. An objection to the introduction of 
barium, iron, magnesium and bismuth in 
their various forms is that the neighboring 
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anatomical structures, osseous in character, 
are hidden from view, a fact which pre. 
vents the closer study of pathologic changes 
observed in vivo. By closer study, we refer 
to the observation of radiographs by means 
of greater magnification than is usually 
employed. 

Our experience in this connection extends 
over a period of several years. In our 
earlier work we employed, as many still do, 
a magnifying loop or hand lens of between 
forty-six and fifty diopters, and later a lens 
of about twenty diopters. The result of 
this method of examination of the film 
proved of great value but did not give us 
what we wanted, namely, to make a differ- 
entiation possible between various patho- 
logic states. We then tried the use of the 
lower power of the microscope but we 
found that when a bi-convex lens stronger 
than thirty diopters was employed, the pig- 
ment particles of the silver bromid became 
very evident, hiding the real structure and 
thereby making such a study impossible. 
The Leitz Company assured us that these 
granules could be eliminated from the field 
by interposing a lens between the ocular 
piece and the objective and that a much 
lower magnification than the microscope 
would be required. 

Bausch and Lomb have signified their 
willingness to construct an apparatus for 
such a study, a modification of the kerato- 
scope, an instrument which is used to exam- 
ine the cornea of the eye. Such an ap- 
paratus gives promise of being an aid in 
examination of X-ray films by a method we 
have termed Microskiagraphy. However, 
we are not ready at this time to report def- 
nitely on it. 

In the anatomic formation of the nose, 
the paranasal sinuses, the middle ear and 
the mastoid cells, we must remember that 
the mucous membrane with its underlying 
perichondrium and periosteum are insep- 
arable and act as the principal nutritional 
layers of the bone. Therefore, the patho- 
logic changes in these regions are to be in- 
terpreted upon this fact, namely, that we 
must take into account that the mucoperi- 
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chondrium and periosteum give nutrition 
to the bone or, conversely, may infect the 
bone and thereby cause it at first to become 
rarefied and subsequently dense. 

Another important well-known fact re- 
garding the regions mentioned above, is the 
constant presence of micro-organisms in the 
mucoperichondrium and periosteum, so 
that in reality one can scarcely speak of the 
sterility of the bony structures about the 
sinuses and mastoid. Fortunately these 
organisms, which are few in number, are 
not active unless an acute or chronic inflam- 
mation develops. There are two great er- 
rors made in the interpretation of radio- 
grams of the sinuses and mastoid that are 
based on the lack of the fundamental 
knowledge regarding these facts, viz., the 
function of mucoperichondrium and _peri- 
osteum and a lack of understanding of the 
true pathology of these parts. We recog- 
nize mainly two pathological entities: (1) 
The non-suppurative or hyperplastic rhino- 
sinuitis and the hyperplastic myxomatous 
middle ear conditions with non-pneumatiza- 
tion of the mastoid cells; (2) the catarrhal 
or suppurative nasal sinuses, middle ear 
and mastoid infections in which there may 
or may not be pneumatization. 

If the radiologist could visualize or 
knew the pathologic changes that could 
clinically be demonstrated, there would re- 
sult a greater benefit to the oto-laryngolo- 
gist in making his diagnosis and controlling 
his treatment. It is the unhesitancy on 
the part of the radiologist to read into the 
film, conclusions based on the study of 
shadows, of what the oto-laryngologist 
should expect to find, and frequently upon 
exploration the latter is disappointed simply 
because he did not give the radiologist 
enough information as to the clinical side 
of the case. 

We are acquainted with a very well 
known diagnostician who has no hesitancy 
in making a diagnosis of sinus disease 
based on the radiogram alone and in more 
than one instance we have shown that there 
was not the slightest clinical evidence of 
such a condition. We mention this merely 
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to show that neither the radiologist nor the 
general practitioner who employs the X- 
ray as a diagnostic aid should venture upon 
such an extravagance in making a diag- 
nosis. It is a sad reflection that compara- 
tively so few oto-laryngologists are thor- 
oughly familiar with the interpretation of 
X-ray films. Thus, depending almost en- 
tirely upon the radiologist’s interpretation, 
such practice results in a vicious circle, as 
the oto-laryngologist gives no aid to the 
radiologist and the radiologist, relying al- 
most entirely on the interpretation of mere 
shadows, has no point of contact with the 
clinical picture. 

Another common experience occurs when 
patients come for consultation from smaller 
medical centers and bring their radiograms 
with them, accompanied by diagnosis. As 
a matter of fact, these films are very often 
under- or over-exposed, taken in a faulty 
position or improperly developed. This is 
also true with reference to radiograms 
which are taken in many of the larger clinics 
and in commercial X-ray laboratories, not 
under the supervision of a trained radiolo- 
gist. To base an indication for operative 
interference on findings from such plates, 
is certainly not conducive to good results. 

Something might be said of the economic 
side of pre-operative diagnosis, in the study 
of head and neck films. In the first place, 
where we formerly insisted on stereoscopic 
films in every instance, we are now content 
as a routine to take a single radiograph of 
the sinuses and one of each mastoid. Those 
of the sinuses are sometimes taken in two 
exposures, one of which is a_ postero- 
anterior projection and the other a lateral 
view. We are aware of the fact that the 
anatomic position of the various nasal 
sinuses is such that the above projections 
are not of maximum diagnostic value as to 
the pathologic or non-pathologic conditions, 
but based upon our clinical findings, we 
are able to judge if we perhaps need an- 
other type of projection from another de- 
gree or angle. Stereoscopic films are or- 
dered only when some special pathologic 
anatomic point is to be further developed. 
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Recently E. S. Blaine, before the Radiolog- 
ical Society of North America (December 
6, 1922), deplored the fact that the oto- 
laryngologists are of the opinion that the 
other projections are of no value and are 
therefore superfluous and an added expense 
to the patient. While in a measure he is 
correct, we cannot fully agree that we 
should indulge in any such routine X-ray 
examination of the nasal sinuses by four 
projections, as he suggests. In our own 
practice we are content with a single pos- 
tero-anterior view of the sinuses, unless the 
sphenoid is clinically suspected, and thus 
far such a study has served us well. 

Another important pre-operative factor 
in interpreting the film is to have a clear 
history of there having been a previous at- 
tack in the various parts of the head, so 
that a shadow existing as a consequence of 
a. previous attack be not mistaken for a 
shadow of the more recent change. It 
should be the custom to have the film, which 
has previously been studied in connection 
with the clinical side of the case, in the 
operating room. It will be of mutual bene- 
fit to the clinician (surgeon), the radiolo- 
gist and the patient, if the radiologist can 
be present at each operation. During the 
operation or at its conclusion there will be 
a great deal of benefit derived from the re- 
peated study of the film, and thus in sub- 
sequent cases a misinterpretation may be 
avoided. We have in innumerable instances 
found on our films cavitations and densities 
at the time of operation that previously 
were not suspected. Particularly is this 
true in the study of the mastoid process in 
which cholesteatoma and fistulous tracts 
could be made out on the film after opera- 
tion, when we were better informed as to 
the existing pathology. 

As corroboration, and more in the form 
of a routine procedure, we have employed 
transillumination to great advantage in the 
diagnosis of sinus disease. We have noted 
many startling examples of the value of 
casting light through the sinuses, especially 
in cases of marked polypoid changes within 
the sinuses. Such cases are often seen in 
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which the bone has become so rarefied from 
the degenerative and osteitic process that 
neither the walls of the sinus nor evidence 
of a cavity can be made out in the radio. 
gram. In these instances, the transillumi- 
nation has been of value by demonstrating 
the presence of the sinus. Transillumina- 
tion is considered as corroboration and the 
X-ray an absolute essential, especially when 
a frontal sinus region shows a density. The 
radiogram is relied upon to prove whether 
the density is due to filling up of the sinus 
with pus or whether the sinus is present at 
all. This latter point is very important, as 
we so often find patients with symptoms 
referable to the frontal region and yet their 
frontal sinuses are absent. 

Thus far we have said nothing about the 
larynx because this subject is in reality a 
new one with reference to this field. How- 
ever, we would at this time like to place on 
record our observations in syphilitic, 
tuberculous, carcinomatous and papilloma- 
tous diseases about the larynx as studied by 
the stereoroentgenogram, as well as some 
post-operative cases of laryngo-fissures, 
window resections of the thyroid cartilage 
and some extensively treated by radium and 
X-ray. We wish merely to state at this 
time that there are distinct differential 
points in the absorption as well as calcifica- 
tion or densities within the cartilages of 
these various cases. 

In the localization of foreign bodies in 
the head, we are dependent largely upon 
the proper interpretation and appreciation 
of the shadows thrown by the component 
bones. Thus in obtaining a good antero- 
posterior radiograph, it is possible to deter- 
mine the relation of the foreign body to 
some important bony point. However, it 
is somewhat different in the cranium, 
where such landmarks are not so numerous, 
and, therefore, a good stereoradiogram will 
give a better understanding of the relative 
depths of the object. 

In the post-operative study of our clin- 
ical cases, we have been greatly aided by 
the radiogram. Every surgeon is interested 
in the progress of his cases, but what do 
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his records state regarding the changes post- 
operatively or post-therapeutically as com- 
pared with the pre-operative condition? 
Naturally, if the patient recovers from his 
disease, the oto-laryngologist is satisfied, 
but what does he know of the eventual out- 
come? Thus, the study of films taken in 
various stages after the operation or treat- 
ment have added much to what we knew 
of the case. Then, too, if another attack 
occurs, it could not be definitely stated 
whether the shadows were induced prima- 
rily by operation or whether they were the 
evidence of the more recent attack, unless 
one had a film of the condition taken at a 
certain period after operation. 

In conclusion, we wish to announce the 
study that we are engaged in, in a group 
made up of Bigelow, Randall, Iglauer and 
Gerber (radiologist), of six hundred tem- 
poral bones, from the Wister Institute of 
Philadelphia, as to the classification of the 
mastoid process insofar as the distribution 
or pneumatization of the cells is concerned. 
This work is based on the great and recent 
study of Wittmaack, with which every 
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radiologist who is interested in films of the 
mastoid should be familiar. 

We have not prepared any lantern slides 
or other illustrations because all are quite 
familiar with the few points which we have 
tried to emphasize. Also films, when pro- 
duced and reproduced and projected, lose 
some of the finer points in the diagnosis of 
pathology. We realize it is easier to point 
out difficulties and defects of the situation 
as it exists than to offer definite suggestions 
for overcoming them. However, we do 
hope to encourage a sense of greater re- 
sponsibility on the part of the oto-laryngolo- 
gists, radiologists and general practi- 
tioners for the accuracy of the methods of 
examination employed by them and for a 
proper understanding of the principles, the 
significance and limitations of the applica- 
tion of these various methods. We feel that 
there is a tendency on the part of all of us 
to give too much weight to the use of lab- 
oratory and instrumental. aids as the chief 
means of diagnosis, and to attach too little 
importance to the possibly more laborious 
and painstaking clinical observation. 





Simultaneous radiation with three tubes. 
—A tube stand was constructed by the authors, 
the valuable features of which are as follows: 
(1) The arm may be swung around the axis and 
fixed in any direction without the danger of 
tipping the stand; (2) the arm may be raised 
and lowered with worm and gear, and stays 
where placed without any clamping; (3) the 
tube may be moved back and forth in a similar 
way; (4) it may also be tilted in any direction 
and the angles read on scales to an accuracy of 
one degree; (5) the arm may be tilted against 
the axis over 120 degrees and the tube raised 
to 2.8 meters above the floor. (A photographic 


illustration of this tube stand is given.) 

The authors prefer, whenever possible, to give 
the dose of radiation which will cause regression 
of the disease, in one sitting. Since most com- 
monly the condition of the patient after pro- 


longed X-ray treatment is that of exhaustion, 
nausea, and misery, they make use of the simul- 
taneous application of two or three tubes, thus 
shortening the time of exposure considerably. 
They use one tube from below, and two tubes 
on movable tube stands, laterally or above the 
patient’s body. Two of the tubes, arranged in 
parallel, take their current from one machine, 
while the third tube is connected with another 
machine. 

This considerable cutting down of the time of 
radiation is a great relief to the patient. Whether 
the final results will be better after this con- 
centrated radiation yet remains to be seen. 

SoLomon Fineman, M.D. 

A Flexible Arrangement for the Simultaneous 
Radiation of a Patient with Three Tubes. Wil- 
helm Stenstrom and Theodor Mueller. Jour. of 
Cancer Res., April, 1924, p. 22. 





AVERAGE WAVE LENGTHS OF X-RAYS’ 


By DR. A. MUTSCHELLER, New Yorx 


HERE can be no doubt in the mind 
of anyone familiar with the technic 
of radiation therapy, that precision 
in the application of the rays and depen- 
dence on measuring methods for the correct 
estimation and control of dosage are the 
principal factors upon which success in 


2. Among many possible measuring 
methods there is one in terms of which the 
technics employed are generally described 
and repeated. It consists in the use of the 
so-called standard sphere gap for measur. 
ing high voltages and in the use of the 
standard well-damped milliampere meters 
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Fig. 1. 
is the effective voltage. 


The top of the sine wave represents the peak voltage and the height of the rectangle 
The equation is used to calculate the height of the peak voltage curve 


from the height of the equal area effective voltage rectangle. 


treatment must ultimately depend. There 
are, of course, many biological problems 
still unsolved, but so much is now certain, 
that the first object of our efforts must lie 
in the direction of finding better measuring 
methods by means of which the clinical 
therapist may with ease and security deter- 
mine and control the quality and the quan- 
tity of the rays employed. 


for estimating the current passing through 
the tube. From these measurements then, 
conclusions are made upon the quality and 
quantity of the rays being employed. 
There are, however, undeniable indications 
that the results obtained are not at all regu- 
lar or uniform when doses defined by mil- 
liamperes or sphere gap indications are 
duplicated, and in general the great irregu- 


iRead before the Radiological Society of North America, Chicago, June, 1924. 
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larities in results reported at the meetings 
are indices showing that the present measur- 
ing methods are not sufficiently accurate 
and not sufficiently well defined for esti- 
mating, comparing and repeating of doses. 

3. The Standardization Rules and 
Tables of the American Institute of Elec- 
trical Engineers for the calibration of 
sphere gaps are for root-mean-square values 
of sinusoidal voltages. These voltages rep- 
resent the electrical equivalents of direct 
current voltages and are, therefore, quite 
often referred to as effective voltages. 
However, the voltages of X-ray machines 
are as a rule expressed in peak volts, prob- 
ably for the reason that the minimum wave 
lengths can be calculated from peak volt- 
ages. To transform effective voltages into 
peak volts, the root-mean-square voltages 
are multiplied by V2 or 1.41. But this 
transformation factor is correct only when 
the voltage wave is exactly a complete 
sinusoidal curve. 

On the other hand, when voltages from a 
modern transformer and mechanical recti- 
fier machine are measured with a sphere 
gap, then the conditions for a sinusoidal 
wave form are not fulfilled because in 
nearly all transformer-rectifier construc- 
tions the beginning and the end parts of the 
sine wave impulse are intentionally cut off 
and prevented from passing through the 
tube; the voltage curve then assumes some- 
what the form of an upright standing nar- 
row rectangle. 

A sinusoidal voltage curve is shown in 
Figure 1, and in it the equivalent effective 
voltage is represented by the height of the 
shaded rectangle which is equal in area to 
the voltage represented under the curve. 
When the area under the curve is evened 
out so that the area of the rectangle is the 
same as the area under the sine curve’, then 
it represents an equivalent direct current 
voltage and the height of the top of the 
sine wave is 1.41 times the height of the 


“Strictly speaking, the area under the curve rep- 
resenting the squares of the ordinates is equal in 
area to the rectangle which itself is equal in area 
to a sine curve represented by the square roots of 


parts of the former sine curve, 


the - 
1.41 
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top of the equivalent continuous voltage 
rectangle.” 

But when the beginning and the end por- 
tions of the sine curve are cut off by the 
rectifier and the low voltage part of the im- 
pulse is not allowed to pass through the 
tube, then the area representing the effec- 
tive voltage would be the same as in Curve 
1, but the rectangle representing the peak 
voltage would be considerably narrower 
and therefore, to be equal in area, would 
have to be correspondingly higher. If we 
assume, for instance, that 30 degrees are 
cut off at the beginning and end of the im- 
pulse, then the peak voltage is 1.82 times* 
the effective voltage and the conversion 
factor from effective to peak voltage, there- 
fore, is 1.82, instead of 1.41, and ithere- 
fore considerably higher (Fig. 2). In 
the table (Fig. 3) the conversion factors are 
calculated for various rectifier segment 
lengths and this table shows that if the recti- 
fier arcs subtend angles of less than 90 
mechanical degrees, then the voltages meas- 
ured with the sphere gap would be consid- 
erably higher than if they were complete 
sine waves (Fig. 3). 

Evidence that such an error does exist 
was found when the effective wave length 
of radiations was determined at equal 


3’Mathematically this relation is calculated from 
and represented by the equation 


T ” 

2 2 = 
r sin x.dx =— 
” 


r 
v2 1.41 

Thus, in order to find the area under the entire sine 
curve, the equation is integrated between the limits 
of zero and $0 mechanical degrees (i. e., the entire 
impulse from a 4-pole machine) and the solution to 
this equation comes out such that the height of the 
curve or the peak voltage is L.4l times the height 
of the equal area curve representing the effective 
or root-mean-square voltage. 

sThe equation of Figure t would then bo inte- 
grated between the limits of 0+ 30° and 90° 30° 


» 2 r- 
sin x.adx 


V 3.3 1.82 
The solution, therefore, is that the peak voltage 
is 1.82 times the effective voltage and that the con- 
version factor is, therefore, 1.82, instead of L.4l, as 
for the full sine wave. 
For other rectifier are lengths the conversion fac- 
tors would be as given in Figure 3. 
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Fig. 2. To make the area of the peak voltage curve when the impulse is not a full sine 


wave, equal to the sine wave, it must be made much _ higher. 


means of the equation given. 


Its actual height is calculated by 


In this case, when only the middle third of the wave is collected, 


the peak voltage would be 1.82 times the effective voltage instead of 1.41 times when the entire 


sine wave is sent through the tube. 


sphere gap voltages, but with a rectifier 
equipped with adjustable segment lengths. 
Thus, it was found that a rectifier with a 
segment length of 19 degrees of arc, pro- 
duced an average wave length of .145 
Angstrom Units, whereas the same rectifier 
adjusted to the same conditions but with 
segments lengthened to an arc of 271% de- 
grees, produced an average wave length of 
.159 Angstrom Units. 

The differences found experimentally 
are in fair agreement with the theoretically 
calculated differences, although for very 
short segments the capacity of the aerial 
system would also have to be taken into 
consideration, for it would make the dis- 
crepancies somewhat smaller. 

4. It is known that if a certain amount 
of electrical energy passes through an X- 
ray tube, a definite and fixed portion of it 
is converted into X-rays and it would, there- 


fore, seem that the reading of a meter 
would furnish a definite idea of the quan- 
tity rate of rays emitted. But a milliam- 
pere meter connected into the secondary 
circuit in series with the tube, registers all 
the energy consumed in the circuit, either in 
the transformation into radiation or lost 
otherwise. Therefore no absolute informa- 
tion whatsoever can be derived from the 
milliampere meter readings with regard to 
either the quality of the rays generated or 
the composition of the X-ray beam. 

Quite a fair idea of the composition of 
an X-ray beam is, however, obtained if the 
radiation is passed through filters and the 
transmitted radiation intensities are meas- 
ured. If the radiation is quite nearly 
homogenized’ then there is less absorption 
in a given filter thickness than if the beam 


5This homogeneity means linear logarithmic ab- 
sorption within the range of use of the radiation. 
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Fig. 3. This table gives the conversion factors for 
peak voltages from effective voltages calculated for dif- 
ferent rectifier arc lengths. 


contains a large percentage of less pene- 
trating rays. 

This can well be illustrated with an 
example. Figure 4 shows oscillograph 
curves of the secondary voltage, with the 
rectifier first in normal, then in a slightly 
leading, and also in a somewhat retarded 
position. The voltage and tube current as 
measured with the sphere gap and milliam- 
pere meter readings were the same in all 
cases. The radiation intensities measured 
without a filter were practically the same in 
all three cases. 

But when a homogenizing filter of 10 
millimeter of copper was placed in the 
beam to stop all the less penetrating and 
therefore useless rays, then quite different 
results were obtained. In both cases where 
the rectifier was shifted from its normal 
position either ahead or back, there was 
found to be a 40 per cent lower intensity 
than that transmitted through the same fil- 
ter when the rectifier was in normal posi- 
tion. 

An explanation for this is easily found 
in the oscillograms which show that ithe 
rectifier, when not in its normal position, 
made contact when the current impulse was 
not at full normal voltage and hence all the 
low penetrating rays produced by the low 
voltage parts of the impulse were readily 
absorbed in the homogenizing filter. 
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It is unfortunate that such errors are not 
easily recognized by a visual inspection of 
the rectifier; they are, however, beautifully 
visualized by the oscillograph, and the gen- 
eral conclusions are that the reading of the 
milliampere meter is not at all in propor- 
tion to the intensity of the useful penetrat- 
ing radiation, hence it cannot be depended 
upon for absolute dosage, but only for the 
repetition of already standardized doses or 
the control of the X-ray generating current. 

5. The two causes of possible errors re- 
ferred to which arise from measuring 
voltages with the sphere gap and from 
measuring the energy input rate with the 
milliampere meter each becomes individ- 
ually so large that it is clearly not justifi- 
able to depend on these indications for 
dosage measurements. Discrepancies in 
depth dose may amount to errors of about 
40 per cent if the rectifier’s segment lengths 
are changed, for instance, from an arc of 
20 degrees’ length to an arc of 40 degrees. 
On the other hand, a displacement of the 
rectifier 10 degrees from the normal posi- 
tion may cause a decrease of the output in 
useful radiation of over 45 per cent. The 
possible errors combined from the two 
sources might, therefore, amount to 100 
per cent, and it seems, therefore, that a 
search for a substitute for these inaccurate 
measuring methods is very highly justified. 

6. Direct measurements upon the radia- 
tion for the purpose of determining the 
quality and quantity of the output have 
hitherto been made with iontoquantimeters, 
selenium cells and _ photo-sensitive sub- 
stances. However, the difficulty of stand- 
ardizing and adjusting these instruments 
seems to be a serious obstacle to their gen- 
eral adoption. An instrument was described 
in the May issue of RapioLocy for “rela- 
tive primary X-rays,” 
which makes it easy to determine accurately 
and reliably the character and quantity of 


measurement of 


the emitted radiation. 
7. As outlined in the article referred 
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Fig. 4. These oscillograms of secondary voltages show the effect of shifting the rectifier from its normal 


position. 
cent of useful radiation. 


to, the factors which should be known be- 
fore radiation therapy is attempted are: 

(a) The correct filter thickness to pro- 
duce absorption homogeneity. 

(b) The average wave length of the 
radiation, so that from it, its penetrative 
power in different substances can be calcu- 
lated. 

(c) The percentage of useful compo- 
nent of the radiation transmitted through 
the homogenizing filter. 


From an absorption curve in copper 
made according to the method outlined, 
these three factors are easily and accurately 


determined. The preferability of wave 
length measurement is indicated by the fact 
that attempts have been made and instru- 


When the rectifier is either advanced or retarded 10°, 


then there is a loss of approximately 40 per 


ments devised for determining the min- 
imum wave length with a rotating crystal 
spectrometer, or the effective wave length 
from the absorption ratio in copper and 
aluminum. 

8. The term, “average wave length,” 
has been repeatedly used in this article and 
the article referred to. To avoid confusion, 
a definition of this term is given in the fol- 
lowing, also a brief reference is made to 
some of the advantages and disadvantages 
resulting from its use and the method of 
determining it. 

To form a clearer idea of what the aver- 
age wave length of an X-ray radiation 
really represents, we shall imagine having 
a beam of white roentgen rays which con- 
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Fig. 5. These spectrograms show the effect of filtration upon the radiation. 
The effective wave length changes with various filter thicknesses but the average 


lengths are indicated. 


wave length is constant for one radiation irrespective of the filter thickness. 


The various wave 


From the curve from which 


the average wave length is derived, the correct filter thickness can be obtained also. 


sists of a mixture of rays of different wave 
lengths and, therefore, of different degrees 
of penetration. 


By diffraction in a crystal 
we could then isolate each individual wave 
length component and measure its intensity 
Then the 
sum of the intensities of all the various 


and its absorption coefficient. 


components would equal the intensity of the 
whole beam; the absorption coefficients 
could be averaged, and the average ab- 
sorption coefficient thus obtained would 
then be the absorption coefficient of an 
equivalent homogeneous radiation with the 
same degree of penetration as the original 
beam and of the same intensity. 


If we designate by 16, 15, 1G... , the 


intensities of the various components, then 
the total intensity is given by 
o=I6+h+h. 
But each one of these components has an 
and the 
total intensity transmitted through a thick- 


absorption coefficient, #, #”, #”, 


ness, X, of tissue is given by 
Ig=Tye7#'* + We + Wee’ 4... 
ot by 
] Lololo— — 
og 10 
x 


Moreover, when the radiation is suth- 


x const (4 +e +e >.) 


ciently filtered to show “absorption homo- 
geneity,” such as is indicated by an absorp- 
tion curve in copper, then the ratio between 
incident and transmitted ray intensities is 
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constant for equal absorber thickness. 
Hence 
Bats 
log a —= const. 
Xx 
and therefore 
Tee oe Mie ot Nils EE const, 


Leter+e ue), 
and 4 tee. 
[ n J 


the average absorption coefficient of the 
radiation after it has been filtered sufh- 
ciently to show “absorption homogeneity,” 
or after it has passed through a consider- 
able thickness of tissue. 

But evidently the absorption coefficients 
are directly related to wave lengths so that 
then 





pm a 
and, therefore, the average wave length of 
a radiation could be defined as the wave 
length of an equivalent homogeneous ra- 
diation whose absorption is equal to that of 
the radiation tested.” 

9. The minimum wave length, which 
by the quantum law can be calculated from 
the voltage applied to the tube, has no ad- 
vantage in therapy because of the very 
small intensity of the radiation of minimum 
wave lengths and also because the max- 
imum intensity of the spectrum is not in 
any known way related to it. The effective 
wave length would be very much more use- 
ful but it is different with the same radia- 
tion if different filter thicknesses are em- 
ployed. A wave length such as the aver- 
age wave length which is independent of 
the filter, which has but one definite value, 
is unquestionably more valuable and better 
suited to describe and to define a given 
radiation, 

Moreover, because of the fact that the 
absorption plot from which the average 
wave length is determined is a straight line 
indicating that absorption is uniform and 
that the rays are homogeneous in that sense, 
there is no influence upon the numerical 
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value obtained due to an admixture of low 
penetrating or long wave length rays. 

A given radiation has, therefore, but one 
value for its average wave length, and pos- 
sible. confusion with different filters or con- 
ditions under which the rays are generated 
do not affect the result. The average wave 
length, therefore, is determined under con- 
ditions and with tests similar to the condi- 
tions under which the rays are employed 
in therapy; that is, after the radiation has 
been properly filtered and as it is being 
absorbed in tissues or other known ab- 
sorbers. 

Because of the ease and accuracy with 
which the average wave length (also the 
correct filter thickness and the transmitted 
useful portion) of the radiation can be de- 
termined, and because of its much better 
definition and usefulness in radiation deep 
therapy, the absorption methods described, 
giving the average wave length of the radia- 
tion, are herewith proposed for use in the 
clinical roentgen therapy laboratory. 

SUMMARY 

10. In this paper an attempt has been 
made to bring out essentially the following 
points: 

First. The possibility and magnitude of 
possible errors committed in deep therapy 
when voltages are measured with sphere 
gaps. 

Second. The possible errors which may 
be incurred by depending upon milliam- 
pere meter readings as a measure of the 
useful radiation intensity. 

Third. The total of possible errors ris- 
ing out of the combination of these two 
sources of error. 

Fourth. That only direct measurements 
upon the radiation should be depended and 
relied upon for tests of the quality and in- 
tensity of the rays. 

Fifth. Average wave length is defined 
and contrasted with minimum and effective 
wave lengths. 

Sixth. The greater usefulness of aver- 
age wave lengths is shown. 

Seventh. A measuring method is pro- 
posed, oscillograms and absorption curves 
are shown in support of the discussions. 














UNFILTERED AND FILTERED X-RAY DOSAGE’ 
By ALBERT BACHEM, Ph.D., Cxicaco 


HE proper dosage in superficial as 

well as in deep therapy is still in an 

unsatisfactory stage. While the ten- 
dency generally prevails to apply low and 
safe doses, and, also, most of the radiolo- 
gists avoid heavy doses, X-ray burns occur 
frequently. 

The object of this study is to discuss some 
errors which lead to wrong dosage. For 
this purpose I have measured a large num- 
ber of superficial and deep therapy trans- 
formers and have studied the methods of 
treatment customary in this country. 

Surface doses are usually not measured; 
they are estimated. This means that the 
output of a tube is determined from the 
factors which produce the radiation. These 
factors are kilovoltage, milliamperage, fil- 
tration, focus skin distance, and time. This 
method is known as the indirect method of 
determining X-ray dosage. 

For superficial treatment the majority of 
radiologists use the formulas of Witherbee 
and Remer. 

For unfiltered technic the standard for- 
mula of Witherbee and Remer is as fol- 
lows: 

3 \inch spark gap) & 3(ma.) X 4(min.) 36 





8 (inch distance) 64 
This result, 2° 

64 
skin unit dose. This formula, according to 
its authors, may be used generally also for 
determining the dosage from 3 to 10 inch 
spark gap, and from 6 to 20 inches focus 
skin distance. The product of the voltage, 
the milliamperage, the treatment time, di- 
vided by the square of the distance, is the 
360 
4 


, represents the so-called 


dose. If this product is . a skin unit 


| A . . ‘ff . 45 
dose is applied; if it amounts to oy 7 an 
* 


erythema dose is produced; if it amounts 
to higher or lower values then stronger and 
milder doses are applied. 


Physical and biological investigations by 
the writer, as well as others, have shown 
that the intensity of the produced X-radia- 
tion does not increase in ratio as the spark 
gap. The intensity—judged by the biolog- 
ical reaction—practically increases in ratio 
with the square of the spark gap. Hence, 
if we apply the Witherbee and Remer for- 
mula for a varying kilovoltage, we commit 
an error. For instance, if we increase the 
spark gap from 3 to 6 inches, then accord- 
ing to the mentioned formula, we would 
double the intensity of the radiation. As 
a matter of fact, the intensity increases 
nearly in the ratio of 1 to 4. According to 
Witherbee and Remer, the treatment time 
should be shortened in the ratio of 2 to 1: 
however, based on our investigations it 
must be decreased in about the ratio of 4 
to 1. 

For filtered dosage, Witherbee and 
Remer give a formula which contains the 
focus skin distance in the first power, while 
from geometrical and physical standpoints 
it should contain the square of it. Also 
biologically the test has been made, that the 
so-called square law of distances holds ex- 
actly true. For instance, Henry Schmitz 
worked out his treatment time for the fol- 
lowing factors: 130 KV., 5 ma.. }2 mm. 
Cu., the focus skin distance being varied 
from 35 to 80 cm. The following times 
produced exactly the same biological reac- 
tions: 

60 min, with 35 em. focus skin distance, 

120 min. with 58 em. focus skin distance, 

210 min. with 65 em, tocus skin distance, 
320 min, with 80 em, focus skin distance. 


This proves that the square law of dis- 
tances holds exactly true for filtered radia- 
tion, ‘The omission of the second power of 
distance in Witherbee and Remer’s formula 
will lead to serious errors in dosage, when 
the focus skin distance ts changed. lt the 
focus skin distance ts imereased, for tn- 
stance, from © to 20 inches, according to 


Read before the Hudiological Society of North Ameriva, at Chicage, dune, tees 
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the formula of Witherbee and Remer, a 
treatment time results which is one-third 
only of the proper treatment time. If the 
mentioned formula is used for a decrease 
of focus skin distance, the calculated time 
is three times too large compared with the 
observed time. 


Another error reveals itself, if we com- 
pare the values given for various filter 
thicknesses. Let us use the formula of 
Witherbee and Remer in order to figure the 
time to apply a skin unit dose for 9-inch 
spark gap, 5 ma., 10-inch F. S. D., and 
various filters: 

For no filtration we find about 


For 
For 
For 
For 


1144 min., 
14 mm. filtration only 34 min., 

14 mm. filtration only 1 min., 

1 mm. filtration only 2 min., 

2 mm. filtration only 24% 9 min., 

For 3 mm. filtration only 214 min., 

For 4 mm. filtration only 4 min., 

For 5, 6, and 7 mm. filtration 7, 7, and 7 min. 


This stepladder curve cannot be correct. 
Failla’s absorption curve and the writer’s 
measurements prove that the absorption 
steadily increases with increasing filter 
thickness. Thus the formula of Witherbee 
and Remer cannot be used to compare 
radiations of different filtrations. The 
formulas of Witherbee and Remer appeal 
to the writer as biological rather than phys- 
ical errors in the variable differences of 
skin unit and erythema doses. For unfil- 
tered technic the ratio of a skin unit to an 
erythema dose is 4 : 5; for filtered technic 
the erythema dose is 4 or 5 times larger 
than the skin unit dose. Obviously for fil- 
tered technic the skin unit dose of Wither- 
bee and Remer is chosen much too low, 
which also appears from the treatment 
times figured before, for unfiltered and fil- 
tered radiation. 

A formula which permits a much more 
exact calculation of erythema times has 


been published recently by Francis B. Shel- 





don. This is the formula: 
MAXSG:XT d) 
a ig + —!} 
FSD? 2{ 


In this formula, d is the thickness of 
aluminum filtration, measured in milli- 
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meters. The spark gap and the distance 
are measured in inches, the time in min- 
utes. A treatment time, as figured by this 
formula, should produce a mild erythema. 

This formula is based on a proper phys- 
ical foundation, and for filter thicknesses 
of from 1 to 5 mm. aluminum, it permits 
one to figure the correct treatment time. 
For unfiltered radiation the formula can 
not be used, as the right side term equals 
zero. For heavily filtered rays, as for more 
than 5 millimeters aluminum, or for cop- 
per filtration equivalent to stronger alu- 
minum filters, the calculated erythema 
times are too high. Even for 1 to 5 mm. 
aluminum, it seems to the writer that the 
erythema dose which underlies the formula 
is fairly strong. 

This formula, however, as based on exact 
principles, can be highly recommended. 
The writer did not refer to this formula in 
his first publication on this subject, as the 
short publication of Sheldon had escaped 
his attention. He, therefore, apologizes at 
this, his first opportunity. 

In order to develop a formula useful for 
general dosage, as well for superficial as 
for deep therapy, as well for aluminum as 
for copper filtration, and for unfiltered 
radiation, I have compared the erythema 
times measured and observed by myself, 
as well as by radiologists in their practical 
work. According to the physical laws the 
treatment time can be determined by the 


formula: 
FSD? « K 
ss 





SG? x MA 

The treatment time can be figured as the 
product of the focus skin distance square 
and the physical-biological factor, divided 
by the spark gap’s square and the milliam- 
perage, as shown on the bottom of the table 
termed Figure 1. The focus skin distance 
and spark gap should be measured in 
inches. The physical-biological factor K 


depends on the biological fact desired. It 
is given for three conditions, namely, a skin 
unit, a mild, and a pronounced erythema. 
It further depends on the filter used, and 
increases gradually with an increase in 
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filter thickness. The mentioned factor 
changes somewhat with the spark gap used. 
The values given in the chart apply to 6- 
to 9-inch spark gaps for the aluminum fil- 
tration; however, even for the rays filtered 
with 14 to 1 mm. Cu., and produced by a 
kilovoltage as high as 200, i. e., a 14-inch 
spark gap, the formula applies very well. 
In regard to focus skin distance the use of 
the formula is not limited, as the square 
law of distances holds exactly true for all 
practical purposes. 
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even blistering. Vesication or telangiectasis 
may occur. 

As a rule, the lowest mentioned dose can 
be repeated three or four times with inter- 
vals of six to eight weeks. The middle one 
can be applied two or three times with two- 
month intervals. The strongest dose should 
not be repeated; in special cases it can be 
done after as long intervals as six months 
or a year. 

As indicated by the factor K, the skin 


unit dose is about 30 per cent weaker than 
































KV. Filter Size K of formula Intensimeter F — 
Inches mm. Al. Port skin mild | strong skin mild | strong = 
sp. gap mm. Cu. of entry unit erythema unit erythema | jhema 
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1 q e. 175 | 250 | 500 (400) | 56 80 160 1.5 
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AQ a 

SG? . MA 
Fig. 1 


For very different values of milliamper- 
age there is some variation, insofar as the 
output of the transformer may vary some- 
what with different milliamperages. 

In regard to the biological effects men- 
tioned, a mild erythema is produced if a 
reddening of the skin of the chest or the 
abdomen of the adult blond patient occurs 
within ten to fourteen days. No desquama- 
tion, blistering, and vesication results with 
this dose; however, a complete epilation 
usually follows. 

By skin unit dose a dose is meant which 
produces a temporary epilation, a light tan- 
ning of the skin in some cases, especially 
of the face. 

A pronounced erythema means strong 
discoloration followed by desquamation or 


a mild erythema dose. For unfiltered and 
slightly filtered rays, there may be even 
less difference between doses; for unfiltered 
rays sometimes a mild erythema is required 
if epilation is desired. 

A pronounced erythema may be secured 
by applying twice a mild erythema dose. 
This may be done without danger except 
for heavily filtered rays. With very pene- 
trating radiation, especially if cross-fire 
treatment be used, the tela subcutanea and 
the adipose tissue are easily damaged; 
twice a skin unit dose of these rays pro- 
duces a very pronounced and deep-reaching 
erythema. 

In order to show the simplicity of this 
formula, let us figure an example. The 
following conditions shall be used: 

Nine-inch spark gap, 5 ma., 3 mm. AL., 
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14 inches F. S. D.—the time to produce a 
mild erythema shall be calculated. 
According to our formula: 
14* x 27 
= ——___ = 0 oe 
xo 
According to the formula of Witherbee 
and Remer: 
ox Ss X is 
isin 25 
14 
To produce a low erythema, that quotient 


should be 2 10.5, Thus, according to 


their formula, thirteen minutes is much too 
long and about two or three times less, 
namely, six minutes, would produce a low 
erythema. iological observations have 
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shown that twelve to fifteen minutes are re- 
quired to produce a mild erythema. To 
determine a pronounced erythema we have 
to replace factor 27 by 54. A dose a little 
lower than an erythema dose, which nearly 
corresponds to the skin unit dose of McKee, 
can be determined by the factor 19. 

Figure 2 gives a comparison between the 
K factors as given by Witherbee and 
Remer, Sheldon and the writer. The values 
of Witherbee and Remer are calculated for 
the proper physical formula in order to 
render them comparable with the factors of 
the other authors. The drawing shows the 
differences, especially between Witherbee 
and Remer on one side and Sheldon and 
the writer on the other. 

The developed formula considers most 
of the physical principles which underlie 
dosage, but it does not and can not consider 
all factors which determine the dosage. 
For instance, it does not consider the size 
of the field. The formula has been con- 
for middle-sized fields of about 
two diameter. For smaller and 
larger portals the treatment time is some- 
what longer and shorter, respectively, and 


structed 
inches 
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must be estimated. It, also, does not take 
care of the variation existing between dif- 
ferent transformers and tubes, therefore 
yariations of the treatment time of 20 to 30 
per cent are common. Even larger varia- 
tions may occur, especially for heavily fil- 
tered rays. Hence, in order to avoid over- 
dosage, it may be suggested that it is well 
to treat with about 20 per cent shorter time 
than calculated by the formula, as long as 
the output of transformer and tube is not 
known. Furthermore, the focus skin dis- 
tance is very often estimated instead of be- 
ing measured, resulting in great inaccura- 
cies, as the time of treatment varies with 
the square of the distance. 

If we wish to avoid all these inaccuracies 
we have to abandon the indirect method of 
determining the dosage, and are compelled 
to make measurements with the exact con- 
ditions of treatment. 

The most convenient instrument to deter- 
mine surface intensities is the Fuerstenau 
intensimeter. It reads the intensity of the 
X-radiation as an amperemeter reads the 
intensity of the electric current. However, 
we have to know how many F units should 
be applied. The values given for this in- 
strument are mostly too high. For instance, 
in many cases 170 F are claimed to pro- 
duce an erythema dose. This dose is a 
little too high for heavy filtered radiation 
as used in déep therapy; it is much too 
high for superficial treatment work, espe- 
cially with unfiltered rays. According to 
the writer’s measurements only 20 to 30 F 
are required to produce the reactions most- 
ly desired in superficial treatment work. 
Figure 3 gives the F values of an instrument 
which the writer is using to standardize 
transformers for superficial as well as for 
deep therapy technic. These values show 
that we have to adapt our dosage to the 
factors of the technic used. While with 
unfiltered rays about 30 F are required to 
produce a mild erythema, with 3 mm, Al. 
63 F are required. In deep therapy work 
with about 200 KV. and 34 mm, Cu., 80 F 
produce a mild erythema, These values 
are correct for the writer's instrument; they 


vary somewhat for other instruments. 
Therefore intensimeters before being used 
should be compared with other instruments 
or should be standardized. Then each 
treatment can be controlled and inaccura- 
cies or serious errors may be easily avoided. 

On the same chart the physical-biological 
factor of a small ionization chamber is 
plotted, as function of the filtration. It 
appears that for very low filtration only a 
smaller error of hardness exists, opposite 
to the intensimeter. Thus, to determine 
dosage, an iontoquantimeter may be prefer- 
able for unfiltered rays—an intensimeter. 
however, for heavily filtered rays, as being 
used in deep therapy work. The ionto- 
quantimeter constructed by the writer and 
used in these tests contains a non-metallic 
chamber. Investigations of Friedrich and 
Glasser have shown that the results obtained 
by such a chamber are less dependent on the 
quality of the rays. 


SUMMARY 


(1) A formula has been developed 
which permits of calculating the treatment 
times for various kilovoltages, milliam- 
peres, filtrations, focus skin distances, and 
biological reactions. 

The exactness of this formula, as of all 
the indirect methods to determine dosage, 
is limited by the fact that the output of 
various transformers, rectifiers, and tubes 
depends on factors which cannot be deter- 
mined without direct measurements. 

(2) In order to make possible direct 
measurements of the energy produced, the 
error of hardness of an intensimeter has 
been determined and the relation between 
F units and various biological reactions has 
heen investigated. 

Furthermore, an iontoquantimeter with a 
small non-metallic chamber has been built 
which shows a verv small error of hard- 
ness. 

Py using this instrument accurate dosage 
can easily be secured, 

DISCUSSION 

Dr. AL Morsenenver (closing): The 

only remark [TL could make is that Dr, 





340 


Bachem’s paper continues practically along 
the same line on which I had intended to 
make a start, namely, that formulas which 
are physically correct are very useful for 
the estimation of doses, provided, however, 
that the measuring instruments, such as the 
spark gap and the milliammeter, do regis- 
ter correctly. But in order to be certain 
that there are no errors committed when 
making such measurements, it would be 
necessary to check them up with very accu- 
rate and elaborate instruments, such as 
oscillographs, etc., which makes the meth- 
od of controlling the radiation by such in- 
direct methods very cumbersome and diff- 
cult to execute in a practical laboratory. 
For that reason I have come to the conclu- 
sion that the only safe way to eliminate all 
the possible errors is to make measure- 
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ments directly upon the radiation; in other 
words, eliminate all the complications and 
variables which may exist in the various 
types of electrical measuring equipment, 
and in that sense I also believe that the 
measurements made upon the radiation 
should be only on the primary radiation. 
A method which gives direct information on 
the quality and quantity of the radiation 
would probably be the safest in the long 
run, due to the fact that all possible 
chances of error are eliminated; further- 
more, if such a method is self-checking, 
that is, if any errors which exist are re- 
vealed, it has another point in its favor. 
That, I believe, is accomplished in the 
method I published in the May issue of 
RaDIOLocy. 
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INTERPRETATION OF DENTAL RADIOGRAPHS * 


By HUGH W. MacMILLAN, D.D.S., M.D., Cincinnati, On10 


ray, dental diagnosis has advanced 

almost exclusively in the field of 
roentgen-ray technic. The old methods of 
diagnosis, namely, inspection, palpation, 
percussion, response to thermal changes, 
and the interpretation of the various sub- 
jective symptoms of pain have to a great 
extent become a lost art. The convenience 
of the roentgen ray, its time-saving quali- 
ties, its Ford-like production and cost, its 
popularity among the laity, and its unerr- 
ing diagnosis in long-standing chronic bone 
conditions make for it a very definite place 
as a part, but only a part, in the scheme of 
dental diagnosis. 


Si. the discovery of the roentgen 


iRead before the Cincinnati Academy of Medicine, November 26, 1923. 


Cincinnati Journal o 
As the halftones 


Medicine, April, 1924. 


ness, the author will send photographic prints of the origina! films to those interested, 


omy, Medical Dept., University of Cincinnati. 


Its limitations are shown very forcibly 
when a patient presents with some manifes- 
tations of dental ill which the roentgen ray 
fails to reveal. Asa matter of fact, except 
to show abnormalities, dental radiography 
is of very little value in the diagnosis of 
affections of the teeth and jaw which have 
not caused sufficient bone destruction to 
show definitely through the superimposed 
compact, thick alveolar plates and invest- 
ing tissues. 

For instance, the dental radiograph fails 
to show the vitality or non-vitality of the 
pulp until after destruction of the periap- 
ical tissue which may take months or years 
following the death of the pulp. In search- 


Reprinted by permission from the 


0 not reproduce the actual bone changes and exact structural relations with sufficient clear- 


Address, Dept. of Anat- 
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ing out foci of infection this fact is of su- 
preme importance. It is of far more value 
for the internist to obtain a report showing 
the result of vitality tests of each individual 
tooth than radiographs alone. No dental 


Fig. 1. 
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is always deficient in this respect. But no 
matter how many angles are taken, the con- 
dition of the bone between the three roots 
of the superior molars cannot be shown as 
the superimposition of the roots effectually 


Note the comparative densities and the rearrangement of the can- 


cellous plates around the third molar following the loss of the second molar. This 
is a beautiful illustration of the changes which take place in the mandible “when 
the weight and strain are for any reason transferred to another part.” 


report is complete until the vitality of each 


tooth is carefully investigated by the means 
of diagnosis with which every dentist is 
cognizant. The usual laboratory report of 
dental films never contains this information 
and is, therefore, valueless as a final re- 
port. 

Next, the dental radiograph fails to show 
resorption of the buccal and lingual alveo- 
lar plates adjacent to the roots cf the teeth. 
In exposing this area it is impossible to 
show the degree of radiability of these re- 
gions due to the superimposition of the 
roots of the teeth. A complete dental exam- 
ination includes a careful investigation of 
the buccal and lingual soft tissues with suit- 
able instruments to determine the extent of 
the loss of the supporting bony process. In 
the search for foci of infection a report is 
valueless without this examination. 

In the region of the superior molars it is 
often impossible to show the apices of these 
teeth without exposures from many angles. 
The usual laboratory “full set,” so-called, 
containing ten or twelve stereotyped views, 


covers this area. Here again exact knowl- 
edge is found only by other objective meth- 
ods and this knowledge is necessary to 
eliminate the teeth as causative factors in 
disease. 

The alveolar process is composed of buc- 
cal and lingual plates of bone which under 
normal conditions vary in shape, thickness, 
and density, according to the stress require- 
ments of that particular region. The can- 
cellous tissue binding the two plates to- 
gether supports the teeth from forces which 
come chiefly from the occlusal surfaces in 
cutting, tearing and trituration of the food. 
The planes of the cancellous fibers are ar- 
ranged with mathematical accuracy to best 
Fol- 


lowing the extraction of a tooth the whole 


meet these mechanical requirements. 


dental mechanism is entirely readjusted 
and co-ordinated to meet the new condi- 
tions. The changes are beautifully shown 
in the bone which fills in the space occupied 


Here 


the plates of the cancellous tissue are ar- 


by the roots of the extracted tooth. 
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ranged in supporting trusses and beams in 
the effort to supply the adjacent teeth with 
the support which was lost by the extrac- 
tion. Contrary to general opinion, follow- 


ing the extraction of a tooth, the alveolar 
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of the root, providing that tooth is exercised 
by mastication. A single molar which 


bears the brunt of mastication alone is char. 
acterized by a denser cancellation of the 
process. 





Fig. 2. Note the relative amount of 


sections of the mandible. 


process does not disappear but new bone is 
deposited in the alveolus up to the level of 
the alveolar border; this bone, together with 
the alveolar plates, is rearranged according 
to Wolff's law in such a manner that its 
external contour and internal architecture 
are best designed to meet the stress require- 
And may it be added that these re- 
quirements vary in each individual mouth 
the individual that 
A tooth showing destruction of the 


ments. 


and around teeth in 
mouth, 
pericementum and alveolar border about 
the gingival third shows a denser cancella- 


tion of the Process around the lower part 


the cancellous plates as shown in cross- 


From the standpoint of the interpretation 
of dental radiographs these areas of denser 
cancellation are often considered patholog- 
ical and termed by some condensing osteitis 
and described as caused by traumatic occlu- 
when they are merely functional 
changes in the bone. When these areas 
happen to occur around pulpless teeth ex- 
hibiting areas suggestive of infective foci 
they are further condemned. It has even 
been stated that the bacteria in these areas 
of condensing osteitis are more virulent 


sion 


than those found in so-called rarefying os- 
teitis. This latter condition, according to 
the writer, may be interpreted as rarefied 
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areas occurring in bone affected with dis- 
use atrophy. 





The great ma- 
jority of dental 
radiographs are 
made in labora- 
tories by special- 
ists who do not 
profess to exam- 
ine the teeth or 
gums by any 
other means. It 
is the custom 
when a_ patient 
comes in for 
examination of 
other parts of 
the body to re- 
quire a_ history 
before an opin- 
ion is given, es- 
pecially if the 
disease is in any 
way obscure. 
Even with the 
history the re- 
sulting opinion 
often contains as 
many alibis as 
there are im- 
pressions at the 
bottom of a sen- 
ior medical stu- 
dent’s history 
chart. But not 
so with the den- 
tal diagnosis. 








’ Fig. 3. A study in normal 


relations and densities in the The re port 
second bicuspid region. abounds with 


such glaring terms as abscess, caries, dead 
teeth, condensing osteitis, rarefying osteitis, 
pyorrhea, degenerating bone, virulent 
areas, streptococcic infection, granulomas, 
residual infection, concealed bone absorp- 
tion, ete. The report is dictated long after 
the patient leaves and a history of the teeth 
is never thought of. But the deplorable 
part is that the report often contains only a 
fraction of what a dental diagnosis should 
contain, This incomplete written report is 
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too often accepted by the physician and the 
patient as being the last word in dental in- 
formation. When the dentist gets the re- 
port and is forced to spend nearly an hour 
in examining each and every tooth for vi- 
tality and caries, the alveolar border for 
lesions not disclosed by the roentgen ray, 
and the history of each suspicious tooth, 
the bewildered patient wants to know the 
reason for the discrepancy in the opinions 
and the dentist wonders who is really en- 
titled to the fee for examination. 

A dental radiographic report should con- 
tain information relative only to the densi- 
ties which are departures from the normal. 
It should point out specifically abnormal 
densities in the alveolar border, the walls 
of the alveolus, the periapical region, the 
root of the tooth, the crown of the tooth, and 
any departure from the normal position of 
the teeth, as well as root canal fillings and 
recurrent caries. The pathological terms 
enumerated above should be left entirely 
out of the report unless the examiner is 
willing to take the full responsibility of the 
complete examination. Each and every one 
of the changes which are abnormal should 
be noted. To mention only one tooth 
among several pulpless teeth which hap- 
pens to have a large area of rarefaction 
about it is misleading to physician, dentist, 
and patient and increases the skepticism 
and loss of confidence of the patient who is 
at loss whom to believe in the controversy 
regarding the disposition of the teeth. 

Similar to the caption printed on certain 
business stationery, “This order contingent 
upon strikes, fires, floods, and other condi- 
tions beyond our control,” a caption should 
be placed upon the dental radiographic re- 
port which should read as follows: “This 
report records only the abnormal densities 
capable of being shown by the \-ray and 
is, from a diagnostic standpoint, in no man 
ner conclusive, Intective foci may be pres: 
ent which have not advanced sutiictently far 
to be shown by the X-ray, The interpreta: 
tion of these densities must be done in con 
junction with vitality tests, other objective 
methods, and the patient’s general history.” 
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This caption should be used for the fol- 
lowing reasons: 

(1) It has been shown that due to cer- 
tain structural features many parts of the 
teeth and surrounding bone cannot be 
shown by the roentgen ray. 

(2) Pulp vitality or non-vitality is not 
conclusively disclosed. 

(3) Acute or subacute inflammations 
of the teeth, gums and peridental mem- 
brane are not recorded. 

(4) The virulence of the infection is 
not determined radiographically. How 
many times must it be emphasized that the 
size of the destructive area has nothing to 
do with the virulence of the infection? 

(5) The interpretation depends upon 
the general resistance of the patient. 

(6) The interpretation depends upon 
the age of the patient. 

(7) The roentgen ray does not show 
the character of the root-filling operation. 
It makes considerable difference if the 
canal is filled 4 la Callahan or by some em- 
balming or devitalizing agent. 


Intestinal rupture.—The author reports a 
case of traumatic rupture of the duodeno-jejunal 
junction, in which the detection of a localized 
pneumoperitoneum proved to be of great diag- 
nostic value. 

The roentgenologic examination of the ab- 
domen showed a moderately large translucent 
area immediately to the left side of the second 
lumbar vertebra. On the basis of the clinical 
data and the situation of the localized pneumo- 
peritoneum a diagnosis of rupture at the highest 
point of the jejunum was made. At operation a 
complete division of the duodeno-jejunal junc- 
tion was found. 

Lenk, Dandy and Kellogg have all pointed out 
that gas arising from injuries in the upper ab- 
domen finds its way to the diaphragm. In in- 


juries of the lower abdomen this may not be 
the case and the pneumoperitoneum remains lo- 
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(8) The interpretation depends upon 
the history of the teeth as in orthodontic 
treatment, abrasion, accidents or surgical 
operations. 

(9) The X-ray has not yet been able 
to investigate and report upon the charac. 
ter of the pulp and the putrid material un. 
der misfitting gold crowns. Here is where 
the negative report is absolutely valueless, 

(10) The interpretation depends upon 
the general history, local dental history, 
laboratory examinations and the evidence 
peculiar to the individual patient, none of 
which is shown in the film. 

Considerable has recently been written 
upon the closer co-operation between physi- 
cian and dentist. In no other field is this 
co-operation so absolutely indispensable as 
in attempting to arrive at a correct diag- 
nosis. If dental radiographs were inter- 
preted in the same manner that radiographs 
of other parts of the body are interpreted, 
i.€., in conjunction with the clinical find- 
ings, this closer co-operation would be real- 
ized and the patient immeasurably bene- 


fited. 


calized. In the case of the upper part of the 
jejunum, it would appear that the transverse 
mesocolon and the great omentum form an effec- 
tive barrier to the upward escape of the gas, un- 
less this is of large quantity, which is not usually 
the case. In these cases the gas tends to pass up- 
wards only as far as the attachment of the trans- 
verse mesocolon, appearing, as in the case re- 
ported, near the body of the second lumbar 
vertebra. 

Since the mortality of intestinal rupture is 
about 75 per cent in hospitals and institutions, 
where every means of complete examination is 
possible, every available piece of information is 
of importance. 

SoLomon Fineman, M.D. 

Note on the Diagnostic Value of X-ray Exami- 
nation in Traumatic Intestinal Rupture. Grant 
Massie. Lancet, May 3, 1924, p. 895. 
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AN IMPORTANT MALPRACTICE CASE DECISION ' 


“Relation of master and servant does not exist between physicians or surgeons and 


radiologists employed by them.” 


By I. S. TROSTLER, M.D., F.A.C.R., F.A.C.P., Cuicaco 


It is generally understood and known as 
a legal aphorism, that the employer or mas- 
ter is responsible for the acts of his em- 
ployee or servant. This is generally known 
as the relation of master and servant, and 
has always been considered to apply be- 
tween physicians or hospitals and all their 
employees; but in the case under discussion 
this rule does not hold good if the physician 
employee is a radiologist (and presumably 
would apply to other specialists). 

In a decision handed down by the Su- 
preme Court of Arkansas, in the case of 
Runyan et al. vs. Goodrum, which is appar- 
ently the first one upon this subject to be 
decided this way, the Supreme Court re- 
verses a judgment rendered in a lower court 
for $25,000 damages for an alleged X-ray 
burn, and at the same time dismisses the 
case. 

Briefly, the particulars of the case are as 
follows: 

The defendants, a firm of physicians, 
owned and operated a hospital and em- 
ployed a physician to operate the X-ray 
department. A technician nurse while ad- 
ministering treatment for eczema was al- 
leged to have produced a burn. 

In handing down the decision in this 
case, the Supreme Court held that the rela- 
tion of master and servant cannot exist be- 
tween physicians and surgeons who are not 
X-ray specialists and the physician who is 
an X-ray specialist or radiologist, whom 
they employ to assist them in the diagnosis 
and treatment of disease. After citing 
authorities on the history of the X-rays, the 
Court quoted from Witthaus and Becker 
that, “Personal responsibility and liability 
to a patient for damages caused by the use 
of or abuse of the X-rays, rest upon the 
same principle of law as any other branch 
of medicine and surgery. Therefore the 


same rule as far as malpractice is con- 
cerned must be applied, as laid down by 
the Courts of last resort, to guide the med- 
ical and surgical practitioner.” The Court 
concluded, therefore, that because the sci- 
ence of radiology is so interrelated with the 
sciences of medicine and surgery, in the 
diagnosis and treatment of human diseases, 
it should be classed in the same category 
with these sciences. And the X-ray spe- 
cialist or radiologist must be placed in the 
same class with the physician and surgeon, 
because of the peculiar knowledge and 
technic that he must possess and because in 
the practice of his profession such knowl- 
edge and technic is dedicated almost exclu- 
sively to the aid of the physician and sur- 
geon, in the diagnosis and treatment of dis- 
ease. 

It was held in this decision that unless he 
expressly contracts to produce certain re- 
sults, the radiologist has a right to and 
must at all times act according to his inde- 
pendent judgment and discretion in the ex- 
ercise of his skill and learning, in the diag- 
nosis and treatment of disease. 

I have tried to emphasize the fact that we 
must never, in any way, by act, word, or 
inference, even seem to guarantee the cor- 
rectness of a diagnosis or the cure of a 
disease, in a paper presented before this 
Society at the Boston meeting in June, 
1921. Here, in this decision, we find this 
brought home to us in the language of one 
of our most respected State Supreme 
Courts. 

The fact that the radiologist, for whose 
technician’s alleged negligence recovery of 
damages was sought, was an employee of 
the defendants and in charge of the X-ray 
department at the hospital owned and oper. 
ated by the defendants, did not affect the 
character of the employment between the 
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defendants and the nurse technician so far 
as the performance of the work was con- 
cerned. The Court decided that the defen- 
dants would not be liable unless they had 
been negligent in that they had failed to 
exercise ordinary care to provide a compe- 
tent radiologist and to furnish preper ap- 
paratus. It being admitted that both the 
radiologist and the technician were compe- 
tent and that the apparatus was proper, the 
Court held that the defendants were not 
liable for the alleged negligence of the 
technician. 

Here is an entirely new aspect of an old 
subject. The hospital or its owners (a firm 
of physicians) are declared not liable for 
the alleged negligence of the physician and 
the technician employed by it. Many cases 
have been decided directly to the contrary, 
and damages paid on account of these deci- 
sions, in other states. 

Permit me to again warn you that under 
no circumstances must you in any way, by 
word or deed, give out the impression of, 
or what might be construed as, a guarantee 
of a correct diagnosis or a cure in any case 
examined or treated. 

Physicians and surgeons are responsible 
for the kind of service rendered, but they 
are not responsible for the results of their 
services if the services were proper and 
right. Errors of judgment in diagnosis or 


Osteoma of unusual location.—The author 
reports, together with the roentgen findings, an 
osteoma of unusual location. A roentgenogram 
of the skull disclosed erosion of the sella and 
destruction of the posterior clinoid processes. 
The neurologic diagnosis was unlocalized brain 
tumor. At necropsy, as the frontal lobes of the 
brain were reflected, a firm, pink, irregularly 
rounded tumor, 7 by 6 by 4.5 cm., firmly at- 
tached in the median line to a bony projection 
on the superior surface of the sphenoid was re- 
vealed. The supra-orbital plates of the frontal 
bone were found to be eroded, especially on the 
right, and the retrobulbar fat was plainly visible. 
Behind the crista galli was found a bony projec- 
tion, 6 mm. in diameter and 2 cm. in height, to 
which the base of the tumor was attached. The 
sella turcica was eroded and the posterior clinoid 
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in treatment are not considered to consti- 
tute malpractice, but errors of omission or 
of neglect are generally construed to consti- 
tute malpractice, and if proven, usually re. 
sult in damages being assessed against the 
physician. 

I am tempted to repeat some of the ad- 
vice that I gave in my previous paper upon 
this subject in Boston in 1921, viz.: 

1. Never guarantee a cure or a correct 
diagnosis, and never use language that can 
in any way be construed to mean a guar- 
anty. 

2. Time every exposure carefully and 
accurately, and keep a record of it. In 
therapeusis keep a complete record of the 
time of the exposure, anode-skin distance, 
voltage and amperage used, thickness and 
kind of filters used, date, effect of previous 
exposures and all minute details. Never 
leave anything to the memory. Write it 
down. File your records. 

If this advice is followed and strictly ad- 
hered to, there will be far fewer suits 
against us for malpractice. My records 
have saved me the annoyance of suits and 
have prevented the filing of suits, when I 
told the attorneys for the proposed claim- 
ants that I had definite records that my 
treatment was correct. It has saved others 
in whose cases I have been interested or of 


which I have had knowledge. 


processes and dorsum sella were almost com- 
pletely destroyed. On further study of the roent- 
genograms in view of the necropsy findings, ihe 
shadow of the osteoma, which had been over- 
looked at the first examination, could be plainly 
seen. The extreme destruction and flattening of 
the sella in the roentgenogram, without other 
roentgen signs of increased intracranial pressure 
elsewhere in the skull, are more than suggestive 
of a tumor at the base of the brain, and in this 
instance such a discovery by the roentgenologist 
might have been of considerable assistance to 
the clinician in his efforts to localize the neo- 
plasm. 
J. D. Camp, M.D. 

Osteoma of the Sphenoid Bone and Dural 

Endothelioma: Report of a Case. J. D. Camp. 


Am. Jour. Roentgenol. and Rad. Ther., June, 
1924, p. 523. 
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A HOPEFUL SIGN 


Because uneducated and unscrupulous 
persons seize every opportunity to partici- 
pate in the practice of medicine, the public 
welfare and the scientific advancement of 
the medical profession are menaced. These 
are the days when the masses follow the 
banner of publicity, and the medical pro- 
fession, because of self-imposed ethical 
proscriptions, suffers. On all sides the 
bogus skill of the incompetents is exalted 
to the skies. Besieged by the cry of the 
charlatan, the sick man hears—and believes 
—to his own undoing. He does not know 
what is true and what is false. He hears 
vaguely of wonderful progress and miracu- 
lous discoveries made by medical science. 
Taking advantage of the dignified reticence 
of medical practitioners, the charlatan 
seizes upon the name and often the method 
of specific progress, and uses it to delude 
the ill and unwary. The sick man does not 
know where to find efficiency, even if he 
knows of its existence. In piainer terms, 
the quack sits in plain sight, with his shingle 
out, while medical science hides its light 
under a bushel basket. 

To acquaint the public with what is be- 
ing done by reputable medical men and to 
show clearly how it can avail itself of sei- 
entific advances, both individually and for 
the public health, is an added task laid upon 
the shoulders of the doctors. 

The quacks and charlatans flourish from 
their appeals to personal egotism, through 
the specious suggestions offered in their 
spectacular advertising. Such ways and 
means are beyond the pale of ethics. How- 
ever, the way that must be followed, the 


oo 


only path possible for the conservation of 
the public health and welfare and the fu- 
ture of medicine, lies in a generous, simple, 
but widespread revelation of the truth 
about medicine, what it has done, is doing, 
and hopes to do, for suffering humanity. 

A point distinctly worth consideration is 
the reinforcement of the profession. Stand- 
ards of medical education have been raised, 
so that at present a man cannot enter the 
practice of medicine until he has practically 
reached the age of twenty-seven years. This 
means, too, that he will have expended up- 
wards of $25,000 to secure his medical 
education, to say nothing of the loss of po- 
tential income that he might have made 
from some productive trade, since the age 
of eighteen years. Also, he is unfitted by 
psychology and training to enter com- 
mercial activities. Put this situation 
against the allurements held out to students 
of cults and systems, that promise lucrative 
vocations for a small expenditure of time 
and money. The public is not yet awake 
to what it needs for its own protection. 

The medical profession is not organized 
for its own welfare. Behold the possible 
financial reward should the doctor of medi- 
cine exercise his civil rights in patenting, 
trademarking, or copyrighting a new pro- 
invention, or improvement! The 
bankers would be paupers by comparison. 
The Hippocratic Oath militates against any 
such attitude. The profession is actuated, 
essentially, by a desire to further public 
welfare. 

The medical profession has a few prob- 
lems within itself, that require solution. 

Roentgenologists are also doctors of 


cess, 


medicine, who have been subject to the 
forementioned expenditure of time and 
money, and, in addition, the conduct of 
their specialty requires an investment of 
considerable additional money. Not only 
is the original investment great, but replace- 
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ments of materials and apparatus are’ so 
burdensome that out of every dollar earned 
forty-five cents to sixty-two cents constitute 
the overhead. 

Compare this with the financial possibili- 
ties in other medical specialties. When a 
patient is hospitalized, he pays for the room 
rent, operating room expense, anesthesia, 
dressings, nursing, etc. What happens in 
a roentgenologist’s office? The roentgenolo- 
gist assumes all the overhead. His situa- 
tion does not permit him to pyramid all this 
onto the patient in an excessive manner, 
nor is he permitted in most instances to 
fluctuate his fee in accordance with the pa- 
tients’ several abilities to pay. This prac- 
tice is universally adopted among most 
medical men, and it is just. The fee should 
be comparable with the patient’s ability to 
pay. When this principle is adopted by a 
roentgenologist it inadvertently arouses 
criticism from the remainder of organized 
medicine. Why this discrimination? The 
income of a busy roentgenologist is not 
comparable to that of a busy ophthalmolo- 
gist or a busy laryngologist or a busy sur- 
geon. It is, therefore, apparent that a con- 
scientious, competent roentgenologist should 
be allowed to indulge in the same principles 
as physicians practicing other specialties. 

There are two recreant methods in vogue 
that react unfavorably on the entire domain 
of medicine. One has to do with the fee- 
splitting roentgenologist and the other with 
the one who maintains a fee table of such 
ridiculously low schedule that it is quite 
evident the service rendered must be very 
inefficient. Unfortunately both classes re- 
ceive the support of numerous physicians. 

Taking films at so much for each expo- 
sure does not constitute an examination. 
Upon inquiry, it will be found that in most 
instances, if the fee table roentgenologists 
were to take as much pains and as many ex- 
posures as a reputable roentgenologist, the 
cost would be greater, but psychologically 
the fee table roentgenologist has the advan- 
tage, for he is not selling service, but is sell- 
ing a film. 
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At present there is a distinct reaction on 
the part of the laity. It now frequently 
happens that patients will consult a compe. 
tent roentgenologist without being requested 
to do this by a referring physician. This 
is encouraging and salutary, again exempli- 
fying the truth, “survival of the fittest,” in 
which the pivotal point is service, conscien- 
tiously and capably rendered. This is a 
hopeful sign, because a competent roent- 
genologist is a very capable consultant. 





WHY RADIOLOGISTS SHOULD 
ATTEND THE ANNUAL 
MEETING 


First, to hear and participate in the pro- 
gram. 

Three things are necessary to a success- 
ful scientific meeting: 

(a) <A good program. 


(6) A large and interested attendance. 
(c) Free and frank discussion. 
The Program Committee works for 


months to build the program and the essay- 
ists spend a lot of time, effort, and often 
money in the preparation of their papers 
and it is only fair that they should have a 
large and appreciative hearing. Not all of 
us can write papers or discuss them, but 
many more of us than do can attend meet- 
ings. 

SECOND, if members, to attend and par- 
ticipate in executive sessions. 

(a) Hear the reports of officers. 

The officers are the servants of the mem- 
bership and the members should know 
what they have done during the year. Each 
member should be interested in all of the 
activities of the Society and should know 
how its affairs are being conducted. He 
should know its resources and _ liabilities 
and how its moneys are being expended. 

(6) Help transact business. 


It is any active member’s privilege to 

1. Make, discuss, and vote on motions. 

2. Nominate and vote for officers. 

3. Help select the place of the next an- 
nual meeting. 
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Though our Society is democratic, the 
attendance at executive sessions is usually 
only a small percentage of the member 
registration. No member who is in atten- 
dance at any meeting performs his full duty 
if he is not in attendance at every execu- 
tive session and if he does not assist in the 
selection of the elective officers. 

With our membership covering the 
continent, it is obviously impossible to so 
locate the annual meeting that it will be 
within easy traveling distance for every 
member every year. Over a term of years, 
however, it should be possible to so rotate 
the place of meeting that the distance would 
not always be extreme for any member. 
Each member present when this selection 
is made should keep in mind the above and 
vote wisely and unselfishly. It is the 
writer’s opinion that, inasmuch as the Mid- 
annual Meeting is held in the same city as 
the American Medical Association meet- 
ing, the Annual Meeting should always be 
held within a thousand miles of the center 
of population of the continent, except in 
those years when the American Medical 
Association meets in that area. 

THIRD, visit the exhibits. 

(a) Scientific. 

1. Each member should see and study 
the work that his fellows are doing and 
show his appreciation by discussing the ex- 
hibits with those in charge. 

2. If he has been doing anything worth 
while that would add to the value or inter- 
est of this exhibit, it is his privilege and 
duty to contribute to this exhibit. 

(6) Commercial. 

Here will be assembled the very latest 
developments in apparatus and accessories. 
Every exhibitor is glad to explain and 
demonstrate his products. This exhibit is 
the source of considerable revenue to the 
Society and it is only fair that every regis- 
trant gives each exhibit at least “the once- 
over.” Not only that, other things being 
equal, when buying apparatus exhibitors 


at our meetings should be given the prefer- 
ence. 


FourTH, become acquainted and renew 
old acquaintances. 

(a) Meet the officers. They want to 
know the members. They should be com- 
mended if their work has been satisfactory. 
They should be criticized if unsatisfactory, 
for every good officer will welcome con- 
structive criticism. 


(6) Meet fellow-members and visitors. 
Rub shoulders with them at the sessions, 
exchange views with them between sessions. 

(c) Attend the banquet. It gives an 
opportunity to break bread with one’s fel- 
lows and the proceeds help to defray the 
expenses of the meeting. If one dances, 
the post-banquet party will afford him an 
opportunity to meet and entertain the la- 
dies in attendance. 


(d) Many have been taking their wives 
to these meetings for years. The wives like 
it so well that they never willingly miss a 
meeting. More radiologists should do this. 
There is always a local women’s committee 
which furnishes a full program of enter- 
tainment for visiting women. 

The Annual Meeting this year will be 
held in Kansas City, Missouri, December 
eighth to twelfth, inclusive, with headquar- 
ters at the Hotel Muehlebach. Every 
radiologist who can possibly do so, should 
plan to attend. Unless there is something 
to prevent, he should make reservations for 
himself and wife. He should plan on at- 
tending every session and every exhibit and 
the banquet. She should not miss a thing 
that the Women’s Committee schedules. 
His clientele will appreciate his spending 
the time and money necessary to attend this 
meeting, for they know that it means bet- 
ter service for them on his return. 

If every radiologist really wants to, he 
can make this the biggest and best radiolog- 
ical meeting that has ever been put over. 


Many J. SANpBorN, M.D. 
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ANNOUNCEMENT 


An Executive Session of the Radiological 
Society of North America is called for 2 
Pp. M., Monday, Dec. 8, 1924, at the Balti- 
more Hotel, Kansas City, Mo. The Coun- 
selors’ meeting will be held in the same 
hotel in the evening of the same day. We 
shall have more time for our program on 
the 9th, 10th, 11th, and 12th, if the bulk 
of the business can be gotten out of the way 
by that time. 

Those desiring to read papers before the 
Society should communicate with the Chair- 
man of the Program Committee, Dr. A. W. 
Crane, Kalamazoo, Mich., at once, as the 
program is now fast becoming completed. 

Those interested in Radiology can hardly 
afford to miss this program, as it is excep- 
tional. They should go to Kansas City 
early and stay late. Dr. Skinner's Com- 


mittee is the best organized committee in 
the history of the Society. They are going 
to do their share to make our visit to the 
Southwest as pleasant and as profitable as 


possible. 


Ro uin H. Stevens, M.D., 
President. 





ORGANIZATION MEETING, 
LOCAL KANSAS CITY COMMITTEE 


The following radiologists of Kansas 
City have organized the Local Committees 
to take charge of the Annual Meeting of the 
Radiological Society of North America, 
which will be held at Kansas City, Mis- 
souri, at the Muehlebach and Baltimore 
Hotels, December 8 to 13, 1924: 

Dr. L. G. Allen, Dr. D. S. Dann, Dr. 
Clyde O. Donaldson, Dr. Ira H. Lockwood, 
Dr. O. H. McCandless, Dr. G. C. MeCor- 
mick, Dr. C. Edgar Virden, Dr. J. T. Swan- 
son, Dr. E. H. Skinner. 

Dr. E. R. Deweese and Dr. E. B. Knerr 
were out of town; Dr. W. W. Duke and Dr. 
W. A. Myers called up to offer their sup- 
port, although emergencies demanded their 
presence elsewhere, 


The Local Chairman of the Committee 
was appointed by Dr. Rollin H. Stevens, 
the President of the Society. Several Com. 
mittees were organized as follows: 

Hospiratity: Dr. O. H. McCandless, 
Dr. W. W. Duke; others to be added. 

ScieNTIFIC Exuisits: Dr. Clyde 0, 
Donaldson, Dr. Ira H. Lockwood, Dr. C. E. 
Nickson. 

CoMMERCIAL Exuisit: Dr. L. G. Allen, 
Dr. David S. Dann. 

Haut ComMITTEE: 
Dr. J. T. Swanson. 

HotText Committee: Dr. E. B. Knerr, 
Dr. W. T. McDougall, Dr. W. A. Myers. 

HospitaL Committee: Dr. L. A. Marty, 
Dr. J. L. McDermott. 

PuBLiciry CoMMITTEE: 
Virden. 

RECEPTION CommiTTEE: Dr. J. L. Me- 
Dermott, Chairman, with all Kansas City 
radiologists serving upon this Committee 
and all radiologists in Oklahoma, Kansas, 
and Missouri serving as Host upon this 
Committee. 

TRANSPORTATION COMMITTEE: Dr. Ira 
H. Lockwood, Dr. W. W. Duke, Dr. C. E. 
Virden. 

Lapies ComMITTEE: Mrs. Clyde 0. 
Donaldson, Chairman. The full personnel 
of the Ladies Committee is yet to be an- 
nounced. 

The functions of the various Committees 
are as follows: 


Dr. E. R. Deweese, 


Dr. C. Edgar 


The Hospitality Committee will have 
charge of (1) the Annual Banquet, (2) the 
arrangements for the Annual Meeting of 
the Counselors the night preceding the 
opening of the meeting, (3) any additional 
luncheons for the Counselors or other com- 
mittees, and (4) to take charge of provid- 
ing space for committee meetings at the 
hotels. 

Scientific Exhibits: Dr. Clyde O. Don- 
aldson, Dr. Ira H. Lockwood, and Dr. C. E. 
Nickson will have charge of the Scientific 
Exhibits. Dr. Donaldson has had a good 
deal of experience in this, having handled 
the scientific X-ray exhibits for the Kansas 
City Clinical Society meeting last Fall. The 
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viewing boxes used by the Kansas City 
Annual Fall Clinical Conference will be 
available and additional viewing boxes will 
be provided if the demand arises. This 
Committee will have charge of getting out 
requests for Scientific Exhibits from the 
membership of the Society. 

Commercial Exhibits: Dr. L. G. Allen 
and Dr. David S. Dann will assist Dr. Trost- 
ler of Chicago, who will have charge of the 
arrangements for the Commercial Exhib- 
its. Dr. Trostler makes all of the business 
arrangements with the exhibitors and the 
Local Committee will carry out his direc- 
tions in installing these exhibits at the ho- 
tels. At the present time the plan is to hold 
all the Commercial Exhibits at the Balti- 
more Hotel and the sessions in the St. 
Francis Room of the Baltimore Hotel. The 
Hotel Muehlebach remains the Official 
Headquarters for the meeting. 

Hall Committee: Dr. E. R. Deweese and 
Dr. J. T. Swanson will have charge of the 
arrangements of the meeting hall for Scien- 
tific Sessions. They will see that lanterns 


are provided, that blackboards, chalk, 


erasers and arrangements for holding 
charts are provided, and will have a spe- 
cial blackboard for announcements of tele- 


phone calls, telegrams, letters, etc. One 
member of this Committee should be pres- 
ent at all times in order to facilitate the 
mechanical features of the Scientific As- 
sembly. 

Hotel Committee: Dr. E. B. Knerr, Dr. 
W. T. McDougall and Dr. W. A. Myers 
have been appointed upon the Hotel Com- 
mittee and they will have charge of seeing 
that all visitors are properly taken care of 
at their respective hotels. If any discussion 
arises or any argument between any hotel 
and one of our guests, it is their function 
to straighten the matter out and see that 
everything is handled to the perfect satis- 
faction of all parties concerned. 

Hospital Committee: Dr. L. A. Marty 
and Dr. J. L. McDermott have been ap- 
pointed upon the Hospital Committee and 
if it is found necessary or desirable to give 
a clinic at any of the hospitals these doc- 
tors will take charge. 
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Local Publicity: Dr. C. Edgar Virden 
and the Chairman of the Local Committee. 


Reception Committee: Dr. J. L. McDer- 
mott has been asked to serve as Chairman 
of the Reception Committee and he will 
have all of the Kansas City radiologists at- 
tached to this Reception Committee. It is 
suggested that all of the radiologists who 
are members of this Society and residing 
in Missouri, Kansas, Oklahoma and Ar- 
kansas be invited to participate as members 
of the Reception Committee. 

Transportation Committee: Dr. Ira H. 
Lockwood, Dr. W. W. Duke, and Dr. C. E. 
Virden will take charge of this committee, 
which may be necessary if an automobile 
ride for the guests is planned. It may be 
found desirable and agreeable to show our 
beautiful city to our guests. We have al- 
ways been able to secure sufficient cars 
from the physicians of the city for any med- 
ical convention. Undoubtedly, this hospi- 
tality upon the part of the local physicians 
should be extended to the radiologists of 
America. 

Ladies Committee: Mrs. Clyde O. Don- 
aldson was unanimously selected as Chair- 
man of the Local Ladies Committee to have 
charge of the arranging of Luncheons, 
Bridge Teas, Automobile Rides, Musical 
Teas, and trips to local institutions for the 
ladies accompanying their husbands to this 
Annual Meeting. 

If you have any suggestions, additions, 
or corrections to offer for the plans above 
proposed, please communicate at once with 
the Local Chairman and an earnest en- 
deavor will be made to see that everything 
is agreeable to all of the members. 

E. H. Skinner, M.D. 


LOCAL KANSAS CITY MEMBERS RADIOLOGICAL 
SOCIETY OF NORTH AMERICA 


Dr. P. B. Clayton 

Dr. C. O. Donaldson 
Dr. W. W. Duke 

Dr. KE. B. Knerr 

Dr. 1. H. Lockwood 
Dr. O. H. MeCandless 
Dr. J. L. MeDermott 








352 


Dr. W. T. McDougall 

Dr. C. E. Nickson, Mt. Washington, Mo. 

These additional radiologists in Kansas 
City have signified their intention of join- 
ing the Radiological Society of North 
America: 

Dr. L. G. Allen 

Dr. David S. Dann 

Dr. G. C. McCormick 

Dr. L. A. Marty 

Dr. W. A. Myers 

Dr. C. Edgar Virden 

Dr. J. T. Swanson 

Dr. E. R. Deweese. 





THE KANSAS CITY MEETING 


RAILROAD AND TRANSPORTATION NEWS 

A one and one-half fare rate for the 
round trip to Kansas City will be effective 
during the Tenth Annual Meeting of the 
Radiological Society, on the certificate plan. 
This has been granted on all except western 
Canadian lines, provided 250 certificates 
are presented for validation (there should 
and probably will be 700). 

Each one who attends this meeting should 
secure a certificate when buying railroad 
ticket to Kansas City, and deposit this 
certificate with the railroad clerk at the reg- 
istration desk in Hotel Baltimore, as soon 
as possible after arrival. After they have 
been signed by railroad clerk and validated 
by railroad agent, their owners should call 
for them. The certificates are then good for 
one-half fare, returning over the same route 
to place where they were bought. Ask your 
local railroad agent for further particulars. 


RADIOLOGICAL SPECIAL TRAIN FOR 
KANSAS CITY 

Arrangements have been completed for 
a special train to leave Union Station, Chi- 
cago, Sunday night (12:30 a. m., Decem- 
ber 8), for Kansas City via the Chicago, 
Milwaukee and St. Paul Railway. 

This is to be a solid steel (Olympian 
type) train of sleepers, diners, etc., and it 
is planned to make but one stop before 
9 s. M. in the morning, thus avoiding the 
bumping and jolting of the regular trains 
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with their frequent stops, and affording 
passengers the opportunity for a good 
night’s rest. The cars may be occupied in 
Chicago any time after 10:00 p. ., Decem. 
ber 7. The leaving time from Chicago af. 
fords opportunity for all to make the con. 
nection. Ample dining car service at rea- 
sonable rates is assured. Buffet luncheon 
Sunday night, breakfast and _ luncheon 
Monday on the train. 

For the accommodation of members from 
eastern Iowa and western Illinois one or 
more sleeping cars will be parked at Daven. 
port, Iowa, and attached to the train at that 
point. If sufficient reservations are made, 
another car will be parked at Ottumwa, 
Iowa, to accommodate passengers from 
central Iowa, and attached when the train 
reaches that point. All who expect to go 
to Kansas City via Chicago, Davenport, 
Ottumwa or points on the Chicago, Mil- 
waukee and St. Paul are urged to make 
their reservations early. Buy your tickets 
over any route to Chicago, and via Chicago, 
Milwaukee and St. Paul from Chicago to 
Kansas City. 

A similar special train will leave Kansas 
City about 6:30 p. m. the following Friday 
evening, arriving in Chicago the next morn- 
ing in time to make railroad connections 
for all points. There will be no extra 
charge on these special trains. 

Those who have traveled on our previous 
special trains will appreciate the great ad- 
vantages to be enjoyed. 

The railroad fares from Cincinnati, In- 
dianapolis, Columbus, all points in New 
York, Massachusetts, Rhode Island, Penn- 
sylvania, New Jersey, Ohio, Indiana, and 
Michigan apply via Chicago. Kentucky, 
Florida, North and South Carolina fares 
apply via St. Louis only. The fares from 
some of the Virginia points apply via Chi- 
cago. One-way railroad fare Chicago to 
Kansas City is $16.54, lower berth, $4.50, 
upper berth, $3.60, compartment, $12.75, 
drawing room, $16.50. 

Any further information will be gladly 
furnished by addressing I. S. Trostler, 
M.D., Manager of Exhibits and Transporta- 
tion, 812 Marshall Field Annex, Chicago. 
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BOOK REVIEWS UPON A SUMMER’S 
NIGHT 


While waiting for a cool evening, a 
goodly number of books have accumulated 
upon the reviewer's desk. Some have been 
sanned easily or hurriedly, others have 
demanded thoughtful reading. Two books 
have plunged the reviewer into the pro- 
found depths of his ignorance. Two others 
have opened the vista to a new field of med- 
icine—they tempt the imagination more 
and more. Not one of the pile appears to 
be just another book—there’s a personality 
to each one—there’s an urge to this one 
—there’s a charm to that one—there is 
admiration for this author and profound 
respect for another—not one requires com- 
passion. 





THE PRACTICAL APPLICATIONS OF X-RAYS. 
By G. W. C. Kaye, 0.B.E., M.A., D.Sc., 
A.R.C.Sc., F.Inst.P., Head of the Radi- 
ology Department, National Physical 
Laboratory, Past President of the Roent- 
gen Society. New York, E. P. Dutton & 
Company, 1923. 








Here is an entrancing small volume by 
Kaye, the English physicist. You remem- 
ber that he published a volume entitled 
“X-rays,” some years ago, which has en- 
joyed a second edition. This new book, 
printed by E. P. Dutton and Company, is 
sort of a companion volume to the “X-rays,” 
but much more charming and entertaining. 
“X-rays” is a serious scientific drama, com- 
pared to this newer, light summer reading. 
Kaye has gathered material together which 
could be expanded to fill pages of Sunday 
magazine sections. The book is concerned 
primarily with “The Practical A pplication 
of the X-rays’’—not with the medical appli- 
cation. The author briefly and efficiently 
discusses the nature of X-rays, electrons, 
their generation and detection. He de- 
scribes the newer types of tubes and high 
potential generators. Then he becomes 
really serious and shows his scientific 
speed in a most erudite exposition of the 
“Measurement of X-rays.” If you do not 
understand the meaning of absorption co- 


efficients, quantum limit, ionization meth- 
ods, etc., you can sit right down and absorb 


Chapter IV, preferably before meals. Save 


the succeeding chapters for the lethargic 


after-dinner period, because they carry the 
fascination that will keep you awake. In 
fact, they will keep you up all night. They 
contain the background of plots for detec- 
tive stories, jewel robberies, smuggling, 
bootlegging and around-the-world aero- 
plane flights. Kaye describes and _ illus- 
trates profusely the X-ray examination of 
explosives, welds, timber, rubber, glass, 
electrical appliances, etc. Perhaps you 
have heard of the use of X-rays in detect- 
ing old-master paintings. Kaye gives the 
scientific background and _ illustrates the 
successive stages of investigation. Do you 
know that they examine the struts and pro- 
pellers of aeroplanes with X-rays for hid- 
den flaws, worm-holes, prohibited joints, 
etc.? Do you know that golf balls are ex- 
amined with X-rays to determine the ro- 
tundity of the guttapercha core? Do you 
know that the X-rays will sort the oysters 
with pearls, differentiate lead-glass jewels 
from the more transparent genuine jewels, 
sort fresh from stale eggs, detect weevils 
in grain, mineral ingredients in powders, 
moths in cigar tobacco, measure the inter- 
nal diameter of metal or glass tubes, detect 
grit in chocolates, the contents of mummies, 
etc., ad infinitum? Thus, briefly, one notes 
the points of interest in this volume by 
Kaye. You will enjoy it and you will find 
that your patients will enjoy looking it over. 





THE BLoop Supply To THE HEART, in its 
Anatomical and Clinical Aspects. By 
Louis Gross, M.D., C.M., Douglas Fel- 
low in Pathology, McGill University, 
and Research Associate, Royal Victoria 
Hospital, Montreal. With an Introduc- 
tion by Horst Oertel, Strathcoma Pro- 
fessor of Pathology, McGill University, | 
Montreal. With twenty-nine full-page | 

| plates and six text illustrations, New | 


| York, Paul B. Hoeber, Inc. 








Another monograph, “The Blood Supply 
to the Heart,” by Louis Gross, reveals a 
wealth of research data which is possible 
only by reason of the radiographic opacity 
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of the blood vessels. The author was pri- 
marily interested in the study of the circu- 
lation of the heart in its relation to age 
periods and in its pathological variations. 
The cardiac circulatory architecture is re- 
corded upon the X-ray plate after opaque 
injections. As Horst Oertel says in his 
Introduction: “Gross’s work places before 
us: (1) Descriptions of the arterial and 
venous blood supply to the normal heart; 
(2) the blood supply to the neuromuscular 
system of His; (3) a new standpoint in the 
discussion of the anatomical factors con- 
cerning the etiology and development of 
valvular endocarditis, and (4) a newer view 
on the physiological course and character 
of the cardiac circulation in the various age 
periods and their relation to physiological 
and pathological functions.” 

To secure the graphic delineation and 
caliber of the circulation of the heart ves- 
sels, Gross made X-ray exposures after sim- 
ple injections of the vessels with barium 
sulphate suspended in gelatine. This work 
of Gross is evidently attracting the interest 
of cardiologists because it was observed at 
the 1924 American Medical Association 
meeting that the booth of the National Car- 
diologic Society was lined with huge en- 
largements of the illustrations from this 
monograph. The book is brief—only 170 
pages—but the illustrations, numbering 35, 
are most satisfactory. Perhaps you will 
want to possess this monograph and loan it 
to your professional clientele, capable of 
enjoying it. It is a beautiful example of 
Hoeber’s best typography and X-ray repro- 
ductions. 


INTRODUCTION TO MEDICAL BIOMETRY AND 
Sratistics. By Raymond Pearl, Profes- 
sor of Biometry and Vital Statistics in 
the School of Hygiene and Public 
Health, and of Biology in the Medical 
School, Johns Hopkins University. Il- 
Justrated. Philadelphia and London, 
W. B. Saunders Company, 1923. 


Before indulging the radiologic reader 
further, perhaps we may attempt to pre- 
serve his interest, while we describe a vol- 
ume (Pearl upon “Medical Biometry and 


RADIOLOGY 





Statistics”) which may seem somewhat be. 
side the radiologic mark. We should be 
interested in the mathematics and _ book. 
keeping of medicine. Vital statistics are 
really the bookkeeping of public health, 
Pearl suggests the term biostatistics. Med. 
ical biometry studies the quantitative as. 
pects of vital phenomena. We are prob. 
ably more familiar with biology, which 
studies the qualitative phases of life. This 
book describes the application of modem 
statistical methods in dealing easily, conf- 
dently and accurately with quantitative 
scientific data. 

Raymond Pearl is Professor of Biometry 
and Vital Statistics at Johns Hopkins Uni. 
versity, where he has succeeded in estab- 
lishing a course which fascinates the medi- 
cal student, although it may not seem of 
great importance at the time. The book is 
written for the medical reader primarily 
and in view of the increasing use of statis 
tical methods in biology and medicine, it 
will undoubtedly meet the demand for inti- 
mate knowledge of means and methods. 
Statistics are notoriously dry and the study 
of methods of promoting a dry subject 
would probably be dryer still were it not 
for the anecdotal interludes throughout 
Pearl’s book. He has achieved the impos 
sible in luring the reviewer into reading a 
book which was originally doomed to a 
mechanical, descriptive review. Read the 
anecdote of Lawrason Brown and you will 
never say “my personal experience” again 
without statistical backing. And you will 
never indulge in “an error of random sam- 
pling” if you read Greenwood’s remarks 
upon page 23. In fact, it is only by the 
application of biometrical methods that 
medicine will achieve the goal of an exact 
science. The historical chapter is like a 
novel with a new plot; at least, to a reviewer 
who never enjoyed contact with this sub- 
ject twenty years ago. We are willing to 
wager that there are words, phrases, chap- 
ters and terms that seem absolutely foreign 
to medicine, and yet these are of growing 
importance and one should have a_ passing 
acquaintance, if not a speaking acquain- 
tance, with them. For example, the “Raw 
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Data of Biostatistics,” “Rates and Ratios,” 
“The Probable Error Concept,” “The Ele- 
mentary Theory of Probability” (This does 
not allude to African dominoes), “The 
Measurement of Variation and Correla- 
tion,” “Simple Curve Fitting” (No, this 
does not mean what you think of first), 
“Table of Areas and Ordinates of the Nor- 
mal Curve” (No, you are wrong again), 
“Permutations, Commutations and Combi- 
nations” (No, this does not have anything 
to do with suburban train service). This 
book is so profound that it’s going to take 
a depth-bomb to bring back the reviewer 
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HeattH BuiLpinc anp LiFe EXTENSION. 
A Discussion of the Means by which the 
Health Span, the Work Span and the 
Life Span of Man can be Extended. 
By Eugene Lyman Fiske, M.D., Medical 
Director, Life Extension Institute of New 
York. In Collaboration with the Feder- 
ated American Engineering Societies. 
New York, The Macmillan Company, | 


1923. | 








“Health Building and Life Extension,” 
by Dr. Lyman Fiske. Here is a subject 
that interests every man, especially if he is 
past forty. Up to that age human creatures 
never want to live beyond fifty. What has 
popularized the subject? Ponce de Leon 
is not responsible, for he only succeeded 
in establishing the phrase, “Fountain of 
Youth.” Where there is a demand for 
facts there is a supply of words and effort. 
The demand in this subject was both com- 
mercial and patriotic. This is not ana- 
chronistic, but complementary. The life 
insurance companies wanted to have their 
policy-holders live longer and pay more 
premiums and reduce the death rate—more 
money for longer interest periods and less 
dissipation of assets through preventable 
early deaths. And then the war came along 
—with conscription, physical examinations, 
and a high percentage of declinations. We 
found out what a miserable thing our so- 
called national health really was, is, and 
will be unless we strike a trial balance at 
periodic intervals. We have learned a 
Whole lot about preventing diseases and 
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eliminating the causes of the degenerative 
conditions that shorten life. We have 
learned that dead teeth are internal tomb- 
stones; that a heart murmur is a splendid 
alarm clock; that skinny people live long- 
est and that fat people have big livers, 
fatty hearts, diabetes, and die earlier than 
the skinny ones. It’s a great satisfaction 
to learn that Fiske rates old age as over 
seventy. One is middle-aged up to seventy. 

This subject is of extraordinary and 
imminent importance. There are many 
commercial outfits which are pushing peri- 
odic examinations with a physician tagging 
behind somewhere. They charge a goodly 
yearly fee, which includes selling expense, 
advertising, office overhead, operating ex- 
penses, interest upon investment, stock divi- 
dends, salaries of executives, and—oh, yes! 
the doctor’s examination (?) and the four 
—count °em—four urinalyses during the 
year. It is granted that it takes money to 
develop an idea and advertising is neces- 
sary to sell the public and create a demand. 
But it is the doctor who has studied, investi- 
gated and promoted the facts and fancies 
of preventive medicine. It is the doctor 
who has shown the values of public health 
and individual health and hygiene. It is 
the doctor who is, therefore, entitled to the 
rewards for this constructive research. The 
people should be seeking the doctor for 
periodic examination. His fee will be rea- 
sonable and it will not be necessary to add 
the overhead charges of commercial pro- 
moters. 

Fiske is one of the leading exponents of 
periodic health examinations. His book 
contains the basic facts, figures, statistics, 
tables and elementary propaganda. We 
believe that every physician, specialist or 
not, should be interested and should pro- 
mote the idea of a regular health audit to 
all of his contacts. Preventive medicine 
makes more patients, for it makes people 
live longer and seek the doctor more fre- 
quently and regularly to clean up early 
pathological conditions. The doctors should 
irain themselves to make periodic health 
examinations—they are not simple, me- 
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chanical or quantitative, if done rightly. 
The doctors should promote the general ac- 
ceptance by the public of an occasional trial 
health balance—an evaluation of the future 
bodily well-being, an elimination of early 
focal infection, an equalization of weight to 
age, etc. The doctors should combine in 
their county medical societies to sell this 
idea to their particular portion of the popu- 
lation by public addresses, newspaper pub- 
licity, and personal contact. The ways and 
means are described by Fiske. Some may 
not like the way the author bruises the 
Ethics of 1853, but he certainly has com- 
piled the facts and the fodder for the pro- 
fession’s consumption. This is every physi- 
cian’s business and only by organization 
and combination can we hope to arrange 
the program of periodic examinations in 
city, county, state, and nation. Read the 
book and see the light. This is a big idea. 

These reviews have stretched out too long 

already. There yet remain several splendid 
books. We shall describe them next month. 
There are also two books which will be re- 
viewed, although they have not been sent 
to the Editor—they are Teutonic in origin 
and execution. 

Next month, therefore, we will estimate 

the following: 

THE PREVENTION OF DISEASE IN THE INDI- 
vipuaL. By Kenelm Winslow, B.A.S., 
M.D., Attending Physician to Seattle 
City Hospital and King County Hospi- 
tal, Washington; formerly Assistant 
Professor of Comparative Therapeutics 
at Harvard University; formerly Sur- 
geon to Newton Hospital; recent Vice 
President of the American Association 
for the Study and Prevention of Infant 
Mortality; Author of “The Production 
and Handling of Clean Milk,” etc. Sec- 
ond Edition. thoroughly revised. Phila- 
delphia and London, W. B. Saunders 
Company, 1924. 

Tse Paixcipies or Vitar Statistics. By 
I. S. Falk, Ph.D., Department of Public 
Health, Yale University. Illustrated. 
Philadelphia and London, W. B. Saun- 
ders Company, 1923. 

PNEUMOPERITONEAL ROENTGCEN-RAY Diac- 
nosis. (A Monograph, with Atlas.) By 
Arthur Stein, M.D., F.A.C\S., Associate 


Gynecologist, Harlem Hospital and Lenox 
Hill Hospital, New York City, and Wil. 
liam H. Stewart, M.D., F.A.C.P., Roent- 
genologist, Harlem Hospital and Lenox 
Hill Hospital, New York City. 


Pasteur. The History of a Mind. By 


Emile Duclaux, Late Member of the In- 
stitute of France, Professor at the Sor- 
bonne and Director of the Pasteur Insti- 
tute. Translated by Erwin F. Smith and 
Florence Hedges, Pathologists of the 
U. S. Department of Agriculture. Illus. 
trated. Philadelphia and London, W. B. 
Saunders Company, 1920. 


Die LUNGENPHTHISE. Ergebnisse Ver- 


gleichender Roentgenologisch Anatom. 
ischer Untersuchungen. Von Siegfried 
Graff, A.O. Professor Der Patholog, 
Anatomie, Heidelberg, Leopold Kupf- 
erle, A.O. Professor Der Inneren Medi- 
zin, Freiburg I.B. Mit 221 Bildern, 10 
Photographischen Tafeln Und 8 Stereo- 
skopenbildern in Besonderem Bande. 
Sowie 3 Farbigen Bildern Im Tex. Bil- 
derteil. Berlin, Verlag Von Julius 
Springer, 1924. 


METHODS IN MEDICINE. The Manual of 


the Medical Service of George Dock. 
M.D., Sc.D., formerly Professor of 
Medicine, Washington University School 
of Medicine; formerly Physician-in- 
Chief Robert A. Barnes Hospital, St. 
Louis. By George R. Herrmann, M.D.. 
Ph.D., Instructor in Medicine, Universi- 
ty of Michigan; formerly House Officer, 
Peter Bent Brigham Hospital, Boston: 
formerly Assistant in Medicine, Wash- 
ington University; formerly Resident 
Physician Robert A. Barnes Hospital, 
St. Louis. Illustrated. St. Louis, C. V. 
Mosby Company, 1924. 

E. H. Skinner, M.D. 





A MANUAL oF PracticaAL X-RAY Work. 


By John Muir, B.Sc., M.B., Ch.B., B.Sc. 
(Pub. Health), Secretary British Insti- 
tute of Radiology, Assistant Radiologist 
University College Hospital, London, in 
collaboration with the late Sir Archibald 
Reid and F. J. Harlow, B.Sc., F.Inst.P.. 
A.R.C.Se., Principal Municipal Techni- 
cal College, Blackburn. Large 8vo, 
cloth, 534 pp., 456 illustrations. Price 
$10 net. Published by Paul B. Hoeber. 
Inc., New York. 


The author and his collaborators present 
the radiological subjects most satisfactorily. 
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The survey of the branches of radiology of- 
fered in this manual is concise and con- 
densed. However, contrary to the Fore- 
word wherein the author states that “Every 
branch of radiological work has been sur- 
yeyed and a condensed account, simple but 
complete, is presented,” I wish to call at- 
tention to certain very important phases of 
subjects which have been neglected, name- 
ly, deep therapy and pneumoperitoneum. 
I might also mention peritonescopic work. 

The subject of deep therapy, which in- 
cludes radiation, absorption, depth dosage, 
filters, portals, etc., surely deserves more 
consideration than has been shown it in this 
volume, inasmuch as it is one of the impor- 
tant branches of radiology. The use of 
pneumoperitoneum, especially from the 
standpoint of obstetrics and gynecology, to 
say nothing of its aid in diagnosis, should 
not have escaped mention. The transab- 
dominal and transuterine routes of infla- 
tion of the peritoneal cavity are valuable 
adjuncts in radiology. 

It is the reviewer’s opinion that the 
author has not allotted space enough in his 
book to a few subjects in proportion to their 
radiological importance. For example, 
only sixty-six pages, including cuts, are 
assigned to fluoroscopy and films of the ali- 
mentary system. Again, only eleven pages 
are devoted to the urinary system. In this 
respect it would seem that the volume is not 
well balanced. However, the auihor is to 
be commended upon the thoroughness and 
minute details on the subjects presented. 

The printing and diction of the volume are 
most excellent. The description of tech- 
nical apparatus and the application of 
physical theories are indeed most satisfac- 
tory. The diagnosis of the osseous system 
is a complete work in itself. It sets forth 
clearly the value of co-operation between 
the surgeon, practitioner and radiologist as 
most essential. It gives the subject a defi- 
nite status that it well merits and assures 
the potential usefulness of the volume as a 
student’s text-book. It is an efficient intro- 
duction to radiology for the uninitiated and 
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an excellent reference book for the inex- 
perienced. 

In summarizing the review of this work, 
it is the reviewer’s opinion that the volume 
ranks among the first in its class. The au- 
thor and his co-workers are to be congratu- 
lated for their contributions to science and 
for giving us their valuable experiences in 
this book. Without this volume the radiolo- 
gist’s library is incomplete. 


W. L. Cutpeprper, M.D. 





EFFECT ON OFFSPRING OF ROENT- 
GEN-RAY TREATMENT OF THE 
MOTHER * 


Driessen emphasizes the difference be- 
tween the effect according as the exposures 
are made before or after conception. His 
own experimental research has demonstrat- 
ed that the development of the embryo in 
gravid rabbits that had been exposed in 
youth to the roentgen rays was liable to be 
abnormal. Hertwig’s experiments have con- 
firmed the same for radium. The embryos 
are retarded in their development or mal- 
formed or actual monsters. Driessen’s more 
recent research has shown that with expo- 
sure of one-half of the uterus, the pregnancy 
on that side is terminated, while the ovum 
on the other side continues its development 
unmolested. This proves that the effect of 
the exposure is a direct action on the ovum, 
and cannot be ascribed to injury of the 
ovary. Schinz has reported also that ex- 
posures of the gravid rabbit in the first half 
of the pregnancy cause the pregnancy to 
retrogress; in the second half, the pregnancy 
continues, but the young are stillborn or die 
early. Bagg and Hansen’s researches con- 
firm this injurious action of roentgen or ra- 
dium rays on the ovum, and that it is more 
fatal the younger the fetus and the more in- 
tense the irradiation, The young in every 
instance are substandard in some way. 
Malformations are most liable in the cen- 
tral nervous system, the eyes, and blood ves- 


sels, Of the eighteen known cases of child- 


tAbstract of paner on Embryonal Development after 


Irradiation, by L. F, Driessen, in Nederlandsch Maand- 
schrift v, Geneeskunde, Leiden, June, 1924. Reprinted 
by permission from Jour. A. M. A., July 12, 1924, p tel. 
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birth after irradiation during pregnancy, 
only 50 per cent of the infants were appar- 
ently normal at birth, and later development 
of only one of these is known to have been 
normal. Archangelsky arrested the preg- 
nancy in seven of ten tuberculous women 
irradiated to induce abortion before the 
seventh week, and the dead embryos in 
every instance exhibited the same signs of 
direct injury of the cells as in the animal 
experiments. The abortions were thus not 
the result of injury of ovary, uterus, or 
blood vessels, but of direct injury of the 
embryo. The roentgen and radium rays 
have a destructive action on rapidly growing 
tissues, and the ovum developing in the 
uterus is no exception to this rule. He 
warns that even brief exposures for roent- 
genography may have a deleterious action. 





The following is an announcement which 
appears in the July issue of the British 
Journal of Radiology, 1924: 

“The Journal of the Society has this year 
assumed a new title, namely, The British 
Journal of Radiology, Roentgen Society 
Section, incorporating the Journal of the 
Roentgen Society, which is the outcome of 
negotiations between the Council of the 
Society and that of the British Association 
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for the Advancement of Radiology and 
Physiotherapy, with a view to the establish. 
ment of close-working relations between the 
Journal of the Roentgen Society and the 
Archives of Radiology and Electrotherapy, 
A joint Editorial Committee has been se 
up, consisting of members of the Roentgen 
Society and the B.A.R.P. to advise on the 
conducting of the two journals.” 





The Society of German Naturalists and 
Physicians held a meeting at Innsbruck 
from September 21 to September 27, in. 
clusive, to which the members of the Radio- 
logical Society of North America were cor- 
dially invited. 

This invitation was received too late for 
earlier publication. However, it is grate- 
fully appreciated. 





The American Association for the Study 
of Goiter held its mid-year meeting in Chi- 
cago last June. It was well attended. The 
papers were exceedingly interesting. A dis- 
appointing feature was the absence of any 
contribution dealing with radiotherapy. 
This is to be deplored, for this means of 
therapy has a distinct therapeutic use when 
intelligently selected and skillfully carried 
out. 





ABSTRACTS OF CURRENT LITERATURE 


Partial duodenal obstruction.—The com- 
mon type: of duodenal obstruction as observed 
at operation are: 

1. Fixed first stage, due to short gastro- 
hepatic omentum, or adhesions above, coupled 
with dropped stomach and dropped hepatic 
flexure, producing acute angulation. 

2. An abnormal band running across the 
duodenum from the gall bladder to the colon. 
This is fairly common. 

3. Undue mobility of the first and second 
stages which may result in a “bucket-handle” ro- 
tation with kinking. 

4. Pressure on third portion of duodenum 
by superior mesenteric artery. This variety, 


which is much the most frequent, presents a re- 


markable picture. The entire duodenum is di- 
lated and inflated at the point where the artery 
crosses, beyond which it changes abruptly to a 
small, flat ribbon. The point of crossing coin- 
cides with the greatest convexity of the lumbar 
curve, and the tube is obviously nipped beneath 
the taut artery. The pull on the mesenteric ar 
tery is via the ileocolic branch, which presumably 
takes the drag of a loaded and dropped colon, 
particularly if the latter has slipped over into 
the pelvis, or it may in some cases be due to aD 
abnormally short mesentery, which prevents the 
coils of small intestine from resting on the pelvic 
floor. 

5. Obstruction may take place at the duo- 
deno-jejunal flexure, where dilatation of the en- 
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tire duodenum may be due to an abnormal Tre‘tz 


ligament. 
SUMMARY 


1. Partial duodenal obstruction can be dem- 
onstrated in a large proportion of cases with 
chronic dyspeptic symptoms. 

2. The cause of the obstruction varies, but 
the most common is compression by the superior 
mesenteric artery. 

3. In the author’s experience, this is nearly 
always associated with an abnormal condition of 
the colon, namely, the retention of the primitive 
mesentery of the ascending colon, which fails to 
disappear after rotation and descent occur. 

4. Motility of the colon alone, however, is 
not sufficient; some other factor is necessary, 
such as descent over the pelvic brim, chronic 
constipation, or loss of tone in the abdominal 
muscles. 

5. Treatment consists in regular emptying of 
the colon, with support for the latter by an effi- 
cient abdominal belt. Failing improvement on 
these lines, colopexy is indicated, or possibly 
duodeno-jejunostomy. 

SoLomon FineMAN, M.D. 


Partial Duodenal Obstruction. G. E. Nesbitt. 
Irish Jour. of Med. Sc., April, 1924, p. 147. 


Carcinoma of uterine cervix.—This paper 
deals only with carcinoma of the cervix. 


TECHNIC 


1. As a rule three applications only of ra- 
dium are made. 

2. The second application is made one week 
after the first, and the third three weeks after 
the second. 

3. If possible, radium is applied at each 
treatment both in the vagina and in the uterus. 

4. The length of time of each application of 
the radium is 22 hours. 

5. A dose of 33.7 or 40.1 mgm. el. is used 
in the uterus three times, making a total dosage 
of about 2,220 to 2,640 mgm. el. hours. 

6. A dose of 70 mgm. el. is used in the va- 
gina three times, making a total dosage of about 
4,500 mgm. el. hours. 

7. The radium is always filtered through 3 to 
4 mm. of lead. 

8. During the last three years a more con- 
centrated treatment has been tried, the number 
of applications being reduced to two, 32 and 24 

ours respectively. In such cases the total vag- 
inal dose has been limited to 4,000 mgm. el. 

9. All operative interference at the com- 
mencement of the treatment, such as cauteriza- 
tion and excochleation, is absolutely contra- 
indicated. 


10. The treatment is never repeated within 
the first six months. 

11. If, six months after the three applica- 
tions already mentioned, the growth has not dis- 
appeared, or if there is a recurrence, the treat- 
ment may be repeated, though preferably not 
until a year after the first treatment. Only one 
application is then made. 

12. Clinically healed patients, as well as pa- 
tients with a suspected “reactive” inflammation, 
are not treated again until a recurrence has been 
definitely proved. 

13. If there is a local recurrence and the 
growth is operable, hysterectomy is performed. 

14. If there are extensive glandular metas- 
tases, roentgen irradiation is used in conjunction 
with the radium treatment. It is also used, if 
severe pains persist after the radium treatment, 
and if there is a recurrence in the parametria. 
Massive doses are not employed. 


MATERIAL 


1. Period: Eight years, 1914-1921. 
2. Number of cases with carcinoma of cervix 

primarily treated, 505. 

3. All the patients who died have been count- 
ed as dying of cancer. 
RESULTS 
1. Total cases: 

1914-1918. 29.29 per cent free from symptoms 
after five years. 

1919. 27.6 per cent free from symptoms after 
five years. 

1920. 30.9 per cent free from symptoms after 
five years. 

1921. 39.1 per cent free from symptoms after 
five years. 

2. Operable or borderline cases: 

1914-1918. 40.5 per cent free from symptoms 
after five years. 

1919. 47.3 per cent free from symptoms after 
five years. 

1920. 60.0 per cent free from symptoms after 
five years. 

1921. 58.3 per cent free from symptoms after 
five years. 

3. Inoperable cases: 

1914-1918. 16.6 per cent free from symptoms 
after five years. 

Of the remainder, 20 to 25 per cent, varying 
with the year, were free from symptoms for 
three years. 

1. Local recurrence, if it takes place, occurs, 
as a rule, in one year. 

5. Glandular recurrence and metastases may 

supervene after years of apparently good health. 
6, Pain, anemia, fever, nearly always indicate 

the presence of cancer in the pelvis. 
7. Complications due to the radium treat- 
ment are chiefly rectal, which appear, as a rule, 
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six months after treatment, and are due to over- 
dosage, and include tenesmus and hemorrhage. 
Since 1915 there has not been a case of fistula. 
Five patients died of diffuse peritonitis and sep- 
sis as the result of the treatment, and one of 
pulmonary embolism. 

8. The primary mortality is 1.19 per cent. 

SoLomon Fineman, M.D. 

Technic and Results in the Treatment of Car- 
cinoma of the Uterine Cervix at “Radiumhem- 
met,” Stockholm. H.V. James Heyman. Jour. 
Obst. and Gyn. of Brit. Empire, Spring number, 
1924, vol. XXXI, p. 1. 


Uterine tumors in mice.—One of the most 
striking differences between man and other mam- 
mals in respect to the comparative pathology of 
their neoplasms lies in the great frequency of 
uterine tumors in the human female. Whereas 
cancer of the uterus represents one of the com- 
monest of human neoplasms, in all other mam- 
malian species it is a great rarity. The similar 
discrepancy in the frequency of cancer of the 
stomach is explained by the differences in diet 
or in the preparation of food (heat, condi- 
ments). but the value of such an explanation is 
reduced when we consider the frequency of hu- 
man uterine neoplasms. It is accepted that hu- 
man uterine cancer is relatively more frequent 
in multipare than in nullipare, but most other 
mammals are much more multiparous than most 
women. 

Among 39,000 mice, with at least 5,000 pri- 
mary spontaneous tumors, not one certain case 
of uterine carcinoma had been found. Twenty- 
two animals had primary uterine tumors other 
than carcinoma, namely, leiomyoma, sarcoma, 
adenoma, and teratoma. 

SOLOMON FINEMAN, M.D. 


Primary Spontaneous Tumors of the Uterus in 
Mice. Maud Slye, Harriet F. Holmes and H. 
Gideon Wells. Jour. of Cancer Res., April, 1924, 
p- 96. 


Infantile pylorospasm and pyloric steno- 
sis.—Infantile pylorospasm, as a clinical syn- 
drome, has been denied by many authorities, 
whilst by others it has been regarded as a stage 
in the development of pyloric stenosis. Pyloro- 
spasm can occur throughout the whole period of 
the time during which the child is fed on a fluid 
diet, but the commonest age is about three 
months. Radiographic examination may be 
helpful in arriving at a correct diagnosis of 
pylorospasm, but it may lead one astray unless 
observations are made for at least three hours 
after feeding. The stomach does not show dila- 
tation as in stenosis, and peristalsis is usually 
much less marked, Teall thinks that it is possi- 
ble to differentiate roentgenologically between 
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stenosis and spasm. In stenosis, if food does 
pass through the pylorus, it does so regularly 
over the period observed. On the other hand, 
the roentgenologic appearance of the stomach in 
spasm may suggest a stenosis in plates taken one 
hour and two hours after food intake, but in a 
plate taken three hours afterwards, practically 
all the meal will be seen to have passed through 
the pylorus. If the food is retained in the stom. 
ach for four hours or more, the condition is cer. 
tainly stenosis. 

Infantile pyloric stenosis is not a result of 
pyloric spasm. It is a congenital hypertrophy, 
and the onset of symptoms is due to either a 
superadded spasm completing the incomplete 
block, or to swelling of the mucosa of the 
pyloric canal producing the same result. For a 
diagnosis of pyloric stenosis radiographic ex- 
amination may yield useful confirmatory evi- 
dence and also give important indications as to 
the size of the stomach and the degree of ste- 
nosis. 

Poynton, Higgins and Brydson do not, as a 
rule, give bismuth meals, because, in their ex- 
perience, they do harm to the infant, who has no 
reserve power, and because in the ordinary cases 
the roentgenologic examination does not tell 
them more than they can discover by clinical 
examination. The author does not agree with 
such a view. He has had radiographic examina- 
tion carried out on a large number of his cases, 
varying from comparative healthiness to great 
feebleness, but has never seen any harm result- 
ing from it. In one of his cases the condition of 
the child became worse owing to the three-hour 
period that it was kept without food. He has 
also omitted roentgenologic examination on 
moribund cases. He believes that, although ra- 
diography is unnecessary for diagnosis, even 
in ordinary cases it tells the physician more than 
he can discover by clinical examination. It de- 
termines accurately the size of the stomach and 
its rate of emptying. It is not even necessary to 
give the baby a barium meal. In Teall’s opinion 
a more accurate idea of the size of the stomach is 
gained by not doing so. He uses only one 
drachm of barium sulphate in an ounce of milk 
and an ounce of water. Cole has shown that 
the amount of contraction of the pylorus is pro- 
portional to the activity of gastric peristalsis. 
Since in pyloric stenosis there is a marked gas- 
tric peristalsis, the author believes that the 
sphincter becomes more tightly contracted and 
the obstruction to passage of food becomes great- 
er. He is convinced that the rational treatment 
of pyloric stenosis of infants includes the per- 
formance of the Rammstedt operation at the 
earliest possible moment. 

SoLomon Fineman, M.D. 

Wasting Disorders of Early Infancy. L. G. 
Parsons. Lancet, May 10, 1924, p. 939. 
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Massive collapse of the lung.—This condi- 
tion is of fairly frequent occurrence in surgical 
clinics. It usually involves an entire lobe and 
not infrequently the whole of one lung. Symp- 
toms may be present or absent. They may be 
of extreme urgency or of only moderate severity. 
When the symptoms are absent, as is by no 
means rare, and as it is always a complication 
of other diseases or injury, massive collapse is 
overlooked frequently. In practice, it is most 
often seen following abdominal operations, es- 
pecially those for hernia and appendicitis. Its 
cause is not entirely understood, but it is fre- 
quently accompanied by a partial or complete 
paralysis of the diaphragm on the affected side. 
Any injury or infection which causes paralysis 
or fixation of the diaphragm, either directly or 
indirectly, may be accompanied by collapse. 

The condition may develop within a few hours 
or as late as one week after the exciting trauma. 
The onset is sudden; the course either rapid or 
at times protracted; and resolution either prompt 
or slow. The examination of the chest shows 
diminished or absent excursion of the chest wall 
over the affected area. The cardiac impulse is 
displaced toward the affected side. On palpa- 
tion, the intercostal spaces on the affected side 
are found to be narrowed. The percussion note 
over the affected area is dull and may approach 
flatness. Breath sounds and fremitus are usually 
increased, sometimes enormously so, but may be 
diminished or absent. Rales are usually absent 
in the early stages, but appear as the case pro- 
gresses, probably due to bronchitis or pneu- 
monia developing. In the later stages of the 
condition, when expectoration may be profuse, 
it is rarely, if ever, bloody—an important point 
in the differentiation from pneumonia and in- 
farction. As resolution occurs, the heart gradu- 
ally returns to its original position, the lungs 
slowly expand and the diaphragmatic dome flat- 
tens. 

Massive collapse must be differentiated from 
other pulmonary complications, the most com- 
mon of which is inhalation pneumonia or ab- 
scess, and from infarction and the lighting up of 
a previous pulmonary infection. Massive col- 
lapse usually follows operations on the abdomen 
or thorax and has never been reported following 
operations on the mouth, head or neck. The 
inhalation pneumonias are rather more frequent 
following head operations. The symptoms are 
less severe than with pneumonia or infection and 
the sputum is never Seedy. The displacement 
of the heart and mediastinum is a striking find- 
ing in collapse, and is slight, if ever present, in 
pneumonia or abscess. 

In all the author’s cases, there was marked 
displacement of the heart, with the mediastinal 
contents, to the affected side; the diaphragm was 


high, and the roentgenoscopic observations 
showed no respiratory excursion. The shadow 
of the lung in the affected area was more dense 
than normal and of a gray, mottled character, 
the density increasing toward the base. When 
the lower lobe was involved, the outline of the 
diaphragm was indistinct or absent. As the 
process clears up, the density diminishes, and 
the mottling in the affected area becomes more 
distinct, so that in some stages it may resemble 
closely the miottling of tuberculosis. As the lung 
expands, the heart returns to normal position, 
but the diaphragm is apt to remain somewhat 
elevated and limited in respiratory excursion. 
Not infrequently pneumonia develops in the af- 
fected lobe, and will be shown on the plate as a 
sharply circumscribed area of increased density. 
At this time the heart may have assumed the nor- 
mal position. 

The roentgen findings in massive collapse 
simulate very closely those seen in collapse of 
the lung from other causes, as foreign body in 
the bronchi, syphilis and primary malignant dis- 
ease, and from the plates alone it may be impos- 
sible to make a definite diagnosis. The history 
should make the diagnosis clear in most cases. 

The author reports four cases, together with 
the summary and roentgenograms of each case. 

J. D. Camp, M.D. 

Massive Collapse of the Lung. G. W. Holmes. 
Am. Jour. Roentgenol. and Rad. Ther., June, 
1924, p. 509. 


Mastoid disease.—X-rays should be almost 
routine procedure for mastoid disease, and the 
findings should be correlated with the clinical 
evidence of the disease, especially in deciding 
upon operation. 

In 142 cases studied by Dr. George E. Pfahler 
with Dr. Matthew S. Ersner, a confirmation of 
the X-ray findings by the operative findings was 
found in 98 per cent of the cases. 

The first essential is a good film; the second 
essential, skillful interpretation; the third, cor- 
relation of X-ray evidence with clinical symp- 
toms. 

A good film should show the external audi- 
tory meatus, the internal meatus, the mastoid 
antrum, the tempero-maxillary joint, usually the 
outline of the lateral sinus, and the middle and 
posterior cranial fosse. The ossicles of the ear 
are frequently shown and sometimes in children 
the semi-circular canals, 


TECHNIC 


Use sandbags to fix the patient’s head. 

Pass the central ray directly through the audi- 
tory canal, Dr, Pfahler uses a special localizer 
for this, consisting of a head rest which permits 
fixing the external and internal auditory meatus 
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in direct relation to the tube holder, so that 
both sides of the head and any two heads can be 
examined alike. The central ray is passed 
obliquely from above at an angle of 10°, and 
posteriorly at an angle of 15°. This makes the 
central ray enter the proximal side of the head 
about one and a half inches above and about 
one and three-quarters inches posteriorly to the 
external auditory meatus. 

The use of a small cylinder diaphragm im- 
proves the sharpness of detail. Use a cylinder 
three inches in diameter at the surface of the 
head, then make another film on each side with 
a cylinder one and three-quarters inches in diam- 
eter. An exact localizer must be used for such 
small diaphragm work. 

The duration of the exposure varies with the 
individual technic. Dr. Pfahler uses super-speed 
films, double screens, three and one-half or four 
inch parallel spark gap, and an exposure of four 
to six seconds. 

To get special information with regard to the 
top of the mastoid. direct the central ray through 
the mouth toward the tip on the opposite side. 


Whatever the position may be, both mastoids 
should be examined and compared. 


More information may be obtained by oblique 
exposures. either projecting the shadow of the 
skull forward by directing the central ray from 
behind and below, or by projecting the cells into 
the occipital region by directing the central ray 
from above and behind to the petrous portion of 
the temporal bone on the proximal side. This 
position will project the petrous portion below 
the level of the antrum. 


INTERPRETATION 


X-rays usually are correlated with clinical 
symptoms, but in some instances the local clini- 
cal symptoms may be absent. 

A diseased mastoid is indicated by exudate in 
the cells. destruction of cell walls, or by scle- 
rosis. The surgeon must know the type of mas- 
toid. degree of involvement, and presence or 
absence of bone destruction. 

Acute mastoiditis.—Shown by a cloudiness of 
the cells, with the cel] walls not clearly visible. 
The cloudiness must be distinguished from mere- 
ly a poor film. It might also be due to swelling 
in the soft tissues, as from furunculosis, or to 
pus, or thickened mucous membrane, or granu- 
lations. 

Severe acute purulent n.astoiditis.—The pneu- 
matic type shows a marked degree of opacity 
over the whole mastoid area. The cell walls 
may be entirely invisible and there is evidence of 
absorption of lime salts, indicating severe active 
disease but not always necrosis or destruction of 
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the cell walls. If the lime salts absorption jg 
localized, or if the cell walls are entirely de. 
stroyed, the indication is likely necrosis. This 
disease is often shown in the antrum or at the 
knee of the sinus. 

Mastoid abscess is indicated by the destruction 
of cell walls, which may involve the entire mas. 
toid. If it is about the wall of the lateral sinus, 
it becomes a peri-sinus abscess. It may break 
through the cortex and give local external symp. 
toms or break through the tegmen tympani and 
become an epidural abscess. An area of in. 
creased transparency as compared with surround. 
ing tissue indicates the abscess. 

Chronic mastoiditis is indicated by general 
sclerosis similar to an undeveloped mastoid, but 
differentiated from it by a history of chronic re. 
curring discharge. Close search should be made 
for any remaining cells or evidence of bone ne- 
crosis or sequestrum. 

Cholesteatoma.—The process is inflammatory 
and the edges of the cavity show osteitic change, 
a thickened border indicated by increased den- 
sity. There is usually a foul discharge which 
shows the presence of cholesterin crystals. 


B. C. Cusuway, M.D. 


Studies of Mastoid Disease by the X-rays, with 
Operative Findings. Demonstration of a Special 
Localizer. George E. Pfahler. Laryngoscope, 
May, 1924, p. 339. 


Correlation of physical examination and 
X-ray findings.—Physical examination of the 
chest is incomplete without the information ob- 
tainable from X-ray study. A carefully written 
history should be made first; then the findings 
on physical examination; then the laboratory and 
X-ray findings; finally these should be corre- 
lated for a final conclusion. 


The findings of an expert roentgenologist of 
experience and judgment will check very closely 
with the findings of an expert on physical diag- 
nosis. The X-ray often reveals more accurate 
evidence of pathology, while the physical ex- 
amination will give a more accurate interpreta- 
tion of the pathology shown by X-ray. 

The roentgenologist should go as far as he can 
in describing his findings, making as much of a 
diagnosis and prognosis as he can. He should 
then consult with the clinician, and in conference, 
such changes in the final conclusions as the joint 
findings indicate should be made (McCrae). 


W. W. Warkins, M.D. 


The Value of X-ray in the Diagnosis of Pul- 
monary Tuberculosis, J. W. Laws, Southwestern 


Med., June, 1924, p. 263. 
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Intrinsic cancer of the larynx.—In diagnos- 
ing intrinsic cancer the following symptoms are 
aids; Hoarseness, in men over 40 and women 
over 30, lasting over three months without exac- 
erbation, and in whom vocation cannot enter as 
a factor; hacking cough without mucous evi- 
dence of bronchitis, and shortness of breath upon 
exertion in one without asthma or tuberculosis. 

In diagnosis by the exclusion method, one 
should give a Wassermann test to exclude syph- 
lis; both an X-ray and a physical examination 
to exclude tuberculosis, and a microscopical ex- 
amination of a section of the tumor to exclude 
benign neoplasms. 

A positive diagnosis of cancer from biopsy 
should always precede operation. 

As to treatment, the author considers that in 
cases of questionable operative risk, due to age, 
etc., it is advisable to employ radium. 

Even if it does not eradicate the cancer, radium 
retards it by shutting off nutrition to the tumor. 
It may be a year before nourishment is re-estab- 
lished. 

But if the cancer is recognized in its in- 
cipiency, in the early period of its probable oc- 
currence, and in comparatively young people, 
laryngo-fissure is of unquestionable merit. To 
rely on radium alone where age, temperament 
and general health justify laryngo-fissure is un- 
warrantable, though the radium treatment is very 
popular with the laity and they often demand it 
instead of operative interference. 

Some cases recover spontaneously, others re- 
cover from either the direct or indirect method 
of intra-laryngeal operation, and others respond 
to radium. 

B. C. Cusuway, M.D. 

Intrinsic Cancer of the Larynx. Harmon 
Smith. Laryngoscope, March, 1924, p. 214. 


Radiotherapy of impaired hearing. — A 
four-inch spark gap, eight milliamperes, filtered 
through one millimeter of aluminum, were used. 
Regardless of the character of the initial pathol- 
ogy provoking the deafness, many patients who 
failed to respond to the use of other methods, 
found their hearing acumen positively improved 
under the X-ray treatment. It was soon found 
that the radiation could be directed practically 
anywhere on the head in about the quantity de- 
scribed, with the same betterment of hearing 
clinically, a fact which suggested that the thera- 
peutic results noted might not be dependent 
exclusively upon the stimulation of the auditory 
nerve center, but that possibly the nerve itself, 
as well as the associated neural and non-neural 
tissues, might be subject to the stimulating influ- 
ences of the rays. 

Whenever examination discloses a lymphatic 
hyperplasia that accompanies some cases of 


Eustachian and middle ear inflammation, it 
seems best to use, in addition to the small photo- 
electric dosage already mentioned, a heavier 
dosage, such as is known to reduce hyperplastic 
tissues. 

These conclusions are based on the author’s 
experience with about six hundred cases and 
ten thousand exposures. In none of the cases 
have harmful or untoward effects ever appeared. 


SoLomon FINemMAN, M.D. 


X-ray as an Advance in the Treatment of Im- 
paired Hearing. J. J. Richardson. Am. Jour. 
Electrotherapeutics and Radiology, May, 1924, 
p. 180. 


Cancer of the cervix.—The present radio- 
logic methods in the treatment of cancer of the 
uterine cervix are comparable to the surgical 
methods of twenty-five years ago, namely, the 
amputation of the cervix. One of the drawbacks 
of radium is that it requires several exposures, 
each one of which means an anesthetic, with 
which patients become disheartened. 

The author has tried a series of cases with 
collosol copper in addition to radium, and 
after a lengthy trial he is satisfied that in some 
way or other it assists in the destruction of the 
growth. He exposed the ovaries of cats to ra- 
dium, with and without the application of cop- 
per salts, and the results bore out his clinical 
observations. 

The author’s conclusions are as follows: 1. 
For cases of carcinoma clinically limited to the 
cervix the only treatment is operative. 2. For 
cases which have clinically invaded the pericer- 
vical tissues the treatment is by radium to the 
cervix and X-rays to the pelvic tissues. 3. Salts 
of copper play an important though subsidiary 
part in treatment by radium. 4. The pre- and 
post-operative irradiation is of considerable 
value. 

SOLOMON FINEMAN, M.D. 

Cancer of the Cervix. Sidney Forsdike. Brit. 
Med. Jour., July 19, 1924, p. 94. 


Mammary carcinoma and osteogenic sar- 
coma.—Two examples of pulmonary metastasis 
were selected for study, mammary carcinoma and 
osteogenic sarcoma. Careful physical examina- 
tion of the chest, including X-ray study, should 
form a part of the general survey of every pa- 
tient suffering from either of these conditions, 
since the recognition of metastases has an impor- 
tant bearing both on prognosis and on the kind 
of treatment to be given. 

As in tuberculosis, the physical signs in con- 
junction with the history and other symptoms 
may indicate metastases before there are visible 
X-ray shadows in a small number of cases, while 
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in other cases the X-ray will show an extent of 
involvement which would not have been sus- 
pected from the physical signs. The clinician 
must, therefore, use both methods. Physical 
signs are more likely to be insufficient in metas- 
tases from osteogenic sarcoma than from mam- 
mary cancer. 

In 216 cases of mammary carcinoma (seven 
in men), where the physical examination and 
X-ray examination were sufficiently close to- 
gether, the physical signs indicated metastases 
in 33, the X-ray examination agreeing in 18, be- 
ing questionable or suspicious in 7, negative at 
first and positive later in 2, and negative in 6. 

The physical examination was suspicious in 
49, the X-ray being positive in 6 of these, ques- 
tionable in 13, negative at first and positive later 
in 4, and negative in 26. 

The physical examination was negative in 134, 
the X-ray being negative in 107, questionable in 
18, and positive in 9. 

Fifteen cases of osteogenic sarcoma have been 
examined by both methods at the same time. 
. Physical examination indicated metastases in 2, 
both being confirmed by X-ray. Physical ex- 
amination was suspicious in 1, which was nega- 
tive by X-ray. Physical examination was nega- 
tive in 12, of which 9 were also negative by 
X-ray, 2 were positive and 1 was positive twen- 
ty-one days later. 

The physical signs which suggest pulmonary 
metastases are described in detail. The X-ray 
interpretations were made by Dr. R. W. Heren- 
deen, Roentgenologist to the Memorial Hospital, 
New York City. 

W. W. Watkins, M.D. 


The Value of Physical Signs in the Early De- 
tection of Pulmonary Metastases. Lloyd F. 
Craver. Am. Jour. Med. Sci., June, 1924, p. 852. 





Intrapulmonary injection of lipiodol.— 
Lipiodol, a vegetable oil containing 40 per cent 
by weight of iodine, is used for injection into 
the bronchi for the visualization of the bronchial 
tree. A clear picture of the bronchi is obtained, 
bronchial dilatation of even slight degree is 
definitely shown, and localization of vague 
shadows becomes very much simplified. Cases 
of frank tuberculosis should not be submitted 
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to this method, for the congestive action of the 
iodine may produce harmful effects, and even 
in doubtful cases an ordinary radiographic ex. 
amination may clearly indicate the diagnosis, 

The method consists essentially in the per. 
formance of a tracheotomy, the insertion of a 
one and a half millimeter curved cannula, the 
anesthetization of the trachea with novocain, fol. 
lowed by the injection, in the case of a seven 
to fourteen year old child, of about 10 c.cm. of 
lipiodol through the cannula. The rate of injec. 
tion is about 3 c.cm. per minute. Radiographs 
are taken in the horizontal and vertical positions, 
The patient suffers little or no inconvenience, 
In one case symptoms suggesting asphyxia oc. 
curred, but the pulse remained normal and the 
child recovered. Symptoms of acute iodism, 
including edema of the larynx, have been re. 
ported in another case, and therefore in the case 
of persons particularly susceptible to iodism this 
method should not be tried. Otherwise, the use 
of lipiodol has not so far been attended by any 
accident. The oil remains in the bronchi for 
some time and gradually disappears. 

In the case of a normal chest, the bronchi are 
seen as regular branching shadows, gradually 
becoming smaller in size and less obvious until 
finally a small series of fine points mark the 
pulmonary lobules scattered round the extremity 
of the finest tubules. No signs of fusiform or 
circular shadows are seen in the normal chest, 
Occasionally a bronchus may appear “end-on,” 
but it can easily be distinguished from a dilata- 
tion by the fact that it is perfectly regular in 
outline, circular, and surrounded by a clear 
zone. 

The earliest signs of bronchial dilatation, as 
seen, for example, after whooping cough, consist 
of small irregular fusiform shadows in connee- 
tion with the medium sized bronchi, while in the 
case of gross bronchial dilatations the radio- 
graphs obtained are very striking. 

Illustrations of three roentgenograms are re 
produced showing bronchiectatic and pulmonary 
cavities outlined by the lipiodol. 





SoLomon Fineman, M.D. 
The Use of Lipiodol in the Diagnosis of Bron- 


chiectasis. P.F. Armand-Delille and Alan Mon- 
crieff. Brit. Med. Jour., July 5, 1924, p. 7. 











COPIES OF RADIOLOGY WANTED—Will 
pay sixty cents for copies of the January, March 
and May, 1924, numbers of RaApIoLocy plus 
postage. If any copies of these numbers can be 
spared should be forwarded to X. Y. Z., care 
RapioLocy, 402 Guardian Life Building, St. 
Paul, Minnesota. 





YOUNG WOMAN in financial difficulties 
forced to discontinue study of X-ray, wishes to 
complete her training with competent man. 


Gladly give services and accept small salary in 


Address A-6, RAbI- 


exchange for instruction. 
OLOGY. 















